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Foreword

Any human activity is unthinkable without food. Food and water are the ultimate drivers of human civiliza-
tion from the ancient Sumerian civilization until today. Unfortunately, today, regardless of the huge growth
in food production, one of the biggest challenges of today’s turbulent world is ensuring enough healthy food,
which ensures not only the necessary amounts of energy and nutrients, but also to ensure the health of
consumers. However, food also has numerous economic, cultural, sociological, and even religious functions
or characteristics. This is the reason why production, processing, logistics, distribution, and final prepara-
tion of food are extremely complex processes, because food also ensures consumer satisfaction with its taste,
appearance, colour, freshness, smell, but also with its cultural meaning. This book was created because of
many years of work and research by the authors of the Hungarian University of Agriculture and Natural
Sciences Campus in Kaposvar and the KriZevci College of Agriculture, and it would certainly not have been
created without the work on a joint project entitled as “Multilevel Education System for Agile Agri-food
Chains” (acronym EDUAGRI). The purpose of the book, according to its content and concept of the chapters,
is to be a common textbook for students of both related institutions, and at the same time a useful manual
in which the knowledge acquired by all active stakeholders in agricultural and food chains is systematized.
In explanation of certain facts and processes, both a theoretical and a practical approach were used, with
real examples and their explanation.

The final success of the authors will be judged by the readers themselves, for whom the book is intended(!).

However, it should be noted that this book is one of the few that deals with the entire management of
agri-food chains, particularly in the countries of Central and Eastern Europe, and is definitely the only one
that is published as a trilingual edition.

Finally, this book would not have been created without the great effort and energy put into it by the
authors, reviewers, translators, proof-readers, technical editors and all members of the editorial board, and
it would not have been created without the financial support of the Interreg V-A cross-border cooperation
program Hungary-Croatia. Thank you.

Sinisa Srecec
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CHAPTERI1

Agricultural food chains

Authors:
Sre€ec, SiniSa ORCID: 0000-0002-9009-4375, Krizevci College of Agriculture
Jelen, Tatjana ORCID: 0000-0003-2067-2616, KriZzevci College of Agriculture

1.1 Introduction

According to the definition that can be found in the Encyclopaedia BritannicalV, the term food means any
substance that is consumed to ensure the nutritional needs of the organism. Food is usually of plant or
animal origin and contains essential nutrients, such as carbohydrates, fats, proteins, vitamins or minerals.
Food is taken into the body and absorbed in the cells of the body to provide energy, sustain life or encourage
growth. Based on this definition, it is quite clear that in the history of human civilization, wars were fought
to conquer new areas, and thus meet the nutritional needs of certain peoples. When we talk about food, we
inevitably talk about food chains. In free nature, every food chain starts with herbivores, then carnivores
and finally omnivores, including man. With the domestication of wild animals and the cultivation of the
first economically important plant species, the period of agriculture begins, which lasts until today. With
the introduction of agriculture, man changed his way of life and the first civilizations emerged, and with
the emergence of the first civilizations the first cities, the first letters and the Anthropocene period began,
which lasts to this day? and will stop when natural resources for food production are exhausted or no longer
availableBl. The development of agriculture enabled the development of other activities, because with the
development of civilization, the first agri-food chains were formed, which enabled the division of labor. Agri-
food chains connect all parts of food systems that have developed more or less in proportion to the increase
in human population, and as one after another, various innovations in agricultural production and logistics
were implemented, the world trade also grew. However, today’s agricultural production is very different from
agricultural production only thirty years ago. Two moments were crucial for that, one of global and econom-
ical nature and the other in the form of a natural phenomenon. Namely, in May 1986, at the G7 economic
summit in Tokyo, a major problem in world food trade was noticed, and four months later the Uruguay Round
of negotiations on GATT (General Agreement on Tariffs and Trade) began. General Agreement on Tariffs and
Trade), which was to devise trade and agricultural policy rules, bringing world agriculture under the effective
rules of the GATT!4, with all the positive but unfortunately also negative consequences for food security and
adequacy in many countries. Another moment that has disrupted the accounts of GATT creators is global
climate change, which inevitably affects almost all socio-economic aspects related to food systems, from
agricultural and livestock production to global trade, demography and human behavior, which all together
affect food security and food self-sufficiencyls. However, a third phenomenon has recently emerged that
highlights the vulnerability of agri-food chains and food systems at the state level, the COVID-19 pandemic,
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which combined with global climate change is a serious threat to food security and food self-sufficiency in
many countries of the world, and especially in the poorest ones!®!,

1.2 What are agri-food chains and who are the stakeholders in them?

From a socio-economic point of view, the agri-food chain is a system created jointly by economic and social
stakeholders involved in coordinated activities aimed at creating added value for a particular good or service,
from its production to its arrival at the consumer. That chain or chains include input and service providers,
processing, transportation, logistics, and other support services, such as financing. At the same time, from an
operational point of view, the agri-food chain can be seen as an institutional tool for strategic planning, policy
management, dialogue and consensus building among stakeholders or even as a social contract!’.,

However, each agri-food chain has its two basic functions, namely:

a) Providing the necessary quantities of food, in order to achieve food security of the population of a
particular country or region

b) Ensuring hygienic and healthy food, ie food safety, the consumption of which will not cause acute

poisoning, nor chronic diseases of those who consume it.

When we talk about agri-food chains, we are talking about two forms of agri-food chains, and these are the
food value chain and the food supply chain.

The food value chain is a term that refers to the movement of a food product along the supply chain and the
identification of actors and their activities in order to create added value. The food supply chain is a process
in which food reaches the end consumer, which includes all the different stages that food goes through in
that process.

Understanding the agri-food chain as a food value chain is a prerequisite for the efficient management
of all food production resources. By definition, resources are assets or wealth that countries, organizations,
communities, or people can use to create new value or goods. Resources for food production available to a
country or organization are divided into:

» Natural resources, including land, forests and water, and land-related assets such as soil, plants and

animals.

e Human resources or in short people who contribute with their work, knowledge and skills create new
goods, in this case food. It is natural resources that determine the possibility of providing the necessary
quantities of food for the population of a country or nutritional self-sufficiency'®.

 Capital resources, ie money, infrastructure and equipment.

Unfortunately, losses inevitably occur in the food production and supply chain. It is estimated that the
total losses are about 1/3 of the total food produced in the world. Unfortunately, losses in agri-food chains are
higher in third world countries compared to developed countries. According to some estimates, only in the
Middle East and North Africa losses in production, distribution, and losses in households and restaurants
of tubers and root crops are about 26%, cereals 14 - 19%, oilseeds 16%, meat 13%, 45% fruit and vegetables, 28%
fish and seafood and 18% dairy products®,

Therefore, the management of all resources is a prerequisite for the establishment and development
of sustainable food value chainsl?l. Today, one of the important components of the overall management
of agri-food chains is waste management in the agri-food chain. Of course, all standards of hygiene and
health when it comes to reusing or recycling this waste, for example in the production of animal feed must
be met. In doing so, one must take into account not only the terminological but also the semantic difference
between the two terms, namely food loss in the agri-food chain and food wastell?, Namely, the term food
loss refers to the reduction of the amount of food maintained in the food supply chain after harvest before
it reaches the state in which it is delivered to the consumer. Food losses occur already during the harvest,
and continue in all phases of transport, storage, processing of agricultural raw materials into food products,
transport and storage of food products. On the other hand, food waste refers to food of adequate quality for
food that is discarded before it is consumed, either at the retail outlet, or in a restaurant, or in the household
of the final consumer!!2,
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Stakeholders in agri-food chains, from agricultural producers to the food industry, logistics and food retail
chains, face major challenges, such as improving production and all business processes to ensure sufficient
affordable food, and on the other foreign satisfaction of the quality of food products in accordance with
the sensory preferences of consumers and the policy of overall health and hygiene of food’3. Therefore, the
conceptual framework of agri-food chain performance indicators™ includes the following indicators:

» Business efficiency determined by cost management, profit, return on investment, value of assets and

share capital.

 Business flexibility determined by customer satisfaction, flexibility in quantities and delivery of manu-

factured food products, number of withdrawn orders and late orders.

» Business responsibility determined by the order fulfillment rate, product delivery delays and delivery /

delivery errors.

» The quality of food determined by the quality of products and the quality of the processes in which food

products are made.

The quality of food products is determined by:

« Sensory properties of food products and shelf life.

» Hygienic and health safety of food products.

« Reliability or conformity of an agricultural and food product with its description and declared composi-

tion and suitability of a food product for use/preparation and consumption.

When it comes to agri-food chains in developed countries, the main stakeholders in this chain are suppliers
of raw materials and equipment (both for agricultural producers and for processors of agricultural and food
products), agricultural producers (farmers), processors (food industry), distributors (logistics), shops (wholesale
and small shops), and finally comes the buyer, ie the consumer of the food product. Today, in most developed
countries, the overall business efficiency of all stakeholders in the agri-food chain, measured by certain indi-
cators, is achieved and improved by using the Internet of Things (I0T), ie its main component, the blockchain,
as the main component of the system which contains all the business logics, implemented through the
so-called smart contracts entered into the blockchainll, IoT and blockchain also enable complete traceability
within the agri-food chain.

According to the FAO definition, traceability is the ability to distinguish, identify and track the movement
of food or substances intended to be incorporated into food through all stages of production, processing
and distribution™.. Establishing traceability in the agri-food chain and the food supply chain reduces the
frequency of product recall. Product recall is defined as the act of removing food from the market at any stage
of the food chain, including that held by consumers!’8, This is the ultimate measure implemented to achieve
food safety and consumer health. Unfortunately, every withdrawal of food products from the market creates
food waste. Therefore, in developed countries, especially in EU member states, a Farm to Fork Strategy has
been created, which includes the disposal of food waste and its use in the circular bio-based economyt® 20.
21, Thus, agri-food chains, in terms of specifics that may relate to the type of product and/or the method of
production and the number of stakeholders, become components of food systems. Although there is no single
definition of food systems/?2, they are determined by a range of activities carried out on the establishment
of agri-food chains, food security activities and other activities such as environmental protection and biodi-
versityl23 24,

1.3 Characteristics of conventional and organic agricultural production
according to food properties

Organic agriculture is determined by basic principles such as health, ecology, equity and care for the envi-
ronment, animals and food consumers(?, The key principle of organic agricultural production, also called
organic farming in Europe, is that only healthy ecological systems can promote the development and sustain-
ability of agriculturel?®l, On the other hand, conventional agricultural production systems, which involve
intensive cultivation and intensive use of pesticides and mineral fertilizers, tend to impair soil health as
they lead to its poor biological, chemical and physical properties?’. With the increase in environmental

13
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awareness, the consumption of organic or ecological food is growing more and more, especially in the highly
developed countries of the northern hemisphere, primarily in the EU?8l, The best and most precise defini-
tion of organic agricultural production is given in EU Regulation 2018/848 of 30 May 2018[2%! and it reads:

“Organic production is a complete system of farm management and food production that combines the
best environment of mental and climate action practices, high levels of biodiversity, conservation of natural
resources and the application of high animal welfare standards and high production standards in line with
growing consumer demand for products natural substances and processes. Organic production thus plays
a dual social role, where, on the one hand, it provides a specific market that suits consumers, demand for
organic products, and on the other hand delivers publicly available goods that contribute to environmental
protection and animal welfare, as well as rural development.

From the preamble of that document, which sets out the basic definition of organic production, it is clear
that the terms organic and ecological production are essentially synonymous. This very comprehensive
document specifies all the measures and procedures that are allowed in organic food production and clearly
defines the measures and procedures that may be implemented in all aspects of organic/ecological food
production. It also defines the concept of welfare of domestic animals and bees, reduction and even ban on
the use of agrochemicals, especially pesticides and mineral fertilizers, etc.

Unlike organic, conventional agricultural production is a classic agricultural production, exclusively
market-oriented, highly intensive, involves the use of pesticides that are allowed for use and the use of
GMOs. Propagators of organic agriculture often point out many shortcomings of conventional, industrial
and agricultural practices. They require a number of benefits allegedly provided by organic farming. Namely,
organic agriculture eliminates chronic and acute exposure to toxic pesticides among agricultural workers,
consumers, as well as surrounding aquatic and terrestrial ecosystems. Organic products have higher nutri-
tional value with higher content of vitamins and minerals. It is also claimed that organic products taste
better due to higher sugar content, and last longer due to high metabolic integrity and superior cellular
structure. Organic cultivation maintains soil health and encourages the development of soil microorgan-
isms, thus facilitating the availability of nutrients to plants. In organic agriculture, mutations that lead to
insect resistance to some of the widely used insecticides are reduced. In addition, by reducing the cost of
many inputs — including insecticides, herbicides and synthetic fertilizers - organic farming costs less and
is economically competitive. Finally, relying on the inputs that exist in nature, organic agriculture offers a
more harmonious orientation towards the natural world and as such represents a desirable ethical strategy
for humanity. The fact is that some of these claims have been confirmed. In particular, the results of 12 out of
15 meta-analyzes confirm that agricultural products produced in organic agriculture contain more antioxi-
dants, vitamin C and Q-3 fatty acids than those produced in conventional production. On the other hand, it
is an indisputable fact that yields in organic agriculture are up to 34% lower compared to conventional(30.31,

The question is, can organic farming reduce vulnerability and strengthen the resilience of the European
food system?32l, The answer is simple, not in itself, because none of the appropriate food production strate-
gies need full implementation, but their combined implementation brings sustainable food production and
meets the nutritional needs of the population®, Namely, the development and wider application of infor-
mation technologies such as machine learning (ML) and the development and application of artificial intelli-
gence (AI) in conventional agriculture greatly reduces the use of mineral fertilizers by increasing their effec-
tivenessl®* 35, In this way, conventional agriculture is transformed into precision agriculturel3®! in which equal
fertilization with mineral fertilizers and application of phytopharmaceutical preparations is not performed
on all parts of the production area, but it is carried out selectively according to actual treatment that a certain
part of production area needs. In this way, the intake of harmful substances into both soil and crops is
reduced and soil contamination and accumulation of residues in agricultural products are greatly reduced.

The main specifics of organic/ecological food production compared to conventional®¥ are the following:

« prohibition of the use of GMO seeds,

 prohibition of the use of mineral fertilizers,
prohibition of the use of synthetic pesticides,
prohibition of the use of growth promoters,

- maximum allowable annual amount of nitrogen in organic fertilizers of 170 kg N/ha.
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Therefore, organic/ecological agricultural production has a clearly defined system of control and certi-
fication of agricultural products of organic/ecological origin/?%, and it is necessary to ensure that mixing and
processing of organic products after harvest does not interfere with conventional agricultural products. Otherwise, it
will not be possible to ensure traceability in the agri-food chain of organic/ecological products, and thus food
products will not meet the compliance criteria, which is why they will not be labeled as organic/ecologicall®l,

1.4 Post-harvest management of agricultural products in agri-food
chains

Post-harvest management of technological products is carried out in order to meet quality standards for
fresh and processed products in order to meet the prescribed quality standards for agricultural and food
products®! and preserve their shelf lifel3. Therefore, post-harvest management of agricultural products in
agri-food chains is an integral part of the overall food value chain of a particular agricultural product on the
way from the farm to the consumer’s tablel40],

Post-harvest management measures for agricultural products vary depending on the type of agricultural
product. However, depending on the storage conditions of agricultural products after harvest, the texture,
taste, color and nutritional composition of a particular agricultural product may change. These changes can
progress even to the complete deterioration of certain agricultural products and food products in the further
stages of agri-food chains. Spoilage is essentially a process in which all the properties of food quality deterio-
rate to a level that makes that agricultural or food product inedible for human or domestic consumptiont9l.
The causes of such spoilage can be:

- harmful microorganisms, which in inadequate storage conditions lead to contamination by bacteria

and mold;

 storage pests, most often insects and mites;

» rodents and birds.

Cereal crop products of cereals and legumes after harvest go through the following stages:

3. Transport from the field to the silo.

4, Cleaning the batch of granular field product from post-harvest residues of chaff, spindle, pods,
remnants of stems and seeds of weeds, dust, etc.

5. Drying of a batch of granular product (if necessary) in flow dryers!Y,

6. Cool the batch of granular product after drying.

7. Charging silo cells.

8. Storage and monitoring of granular field product in silo cells during storage.

9. Exclusion of a batch of granular agricultural product from silo cells and transport to the processor, ie
the mill industry and the feed industry.

However, it should be noted that due to the specifics of organic/ecological agricultural production, farmers
are greatly limited in the application of storage pest control measures. Physical methods of storing storage
pests such as the use of CO, and/or inducing low temperatures in silos that do not favor the development
and reproduction of storage pests are most commonly used? 43, while chemical methods of controlling
storage pests may be used in storage of granular products, produced in conventional breeding.

In fruit and vegetable production, post-harvest management includes:

 cleaning,

» washing,

- selection,

» ranking,

« disinfection,

« storage of batches of agricultural products most often in ULO (ultralow oxygen) cold stores#4],

» packaging and transport to consumers,

« or drying or deep freezing, and packaging of dried or frozen product and transport to consumers.

Also, in the preparation of fruits and vegetables for the storage process as well as during storage, mixing of
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lots of fruits and vegetables produced in organic or conventional cultivation may also occur.

It should be noted that during post-harvest food management, most of the food losses in the produc-
tion-process agri-food chain occur. These losses refer not only to losses of certain quality properties!s8 39 but
also to quantity. Losses in the quantity/weight of granular agricultural products occur most often during
the transport of agricultural products and in the case of poorly implemented monitoring measures of stored
agricultural products, resulting in contamination of stored agricultural products with mycotoxins. Losses
in the amount of agricultural products relate to the breaking of cereal grains and legumes, or to the sludge
or loss of water in fruits and vegetables. However, mycotoxin contamination is a growing problem these
days. Namely, depending on the conditions during the vegetation of a particular crop or plantation that may
favor the development of harmful fungi, most often species of the genus Fusarium and Apergillus, there is the
formation of their secondary metabolites called mycotoxins. Mycotoxins have a bad effect on the health of
humans and domestic animals and can often cause acute poisoning in animals and also chronic poisoning
in humans. Through the food chain from plant foods and products of animal origin mycotoxins end up
in the human diet because the mycotoxicological chain completely coincides with the food chain!sl, However,
proper post-harvest management, which includes analysis of batches of agricultural products coming from
the field, prevention measures and the application of modern technological measures for successful storage
of agricultural products, preventing the development of pathogenic fungi of Fusarium and Apergillus, the
amount of mycotoxins can be reduced!46: 47,48,

Therefore, post-harvest management in the agri-food chain is extremely important for ensuring hygienic
and healthy food, for reducing food losses and thus for achieving business efficiency, because every loss of
food inevitably means financial loss in the food value chain.

1.5 Animal welfare in the agri-food chain

Animal welfare has lasted since the domestication of domestic animals until today, and its basic intention
has never changed. Animal welfare can be defined as the state of domestic animals without:

 pain,

- suffering

« and stressi9,

On the protection of animals kept for production purposes, the Council of the European Union in 1998
adopted Directive no. 98/58/EC on the protection of animals kept for agricultural production %, and also
the conditions for keeping and feeding animals are clearly described in the already mentioned European
Commission Regulation no. 889/2008 on organic production®”.

Animal welfare is assessed on the basis of the following parameters:

- Itis evident that the animals have access to water and food and are not malnourished.

» The animals have adequate housing conditions and the number of animals per unit of floor area does

not exceed the prescribed limits.

« Animals have good veterinary care and prevention measures are implemented, and if necessary, treat-

ments for injuries and treatment of diseases.

» Animals have enough space and adequate conditions to manifest their normal forms of behavior.

» Animals do not show fear of humans.

As already mentioned, animal welfare is of paramount importance in organic/ecological production37.
However, it is given great importance also in conventional livestock production, entirely for economic
reasons, ie to reduce losses such as animal deaths or transport to unplanned slaughter. Unfortunately, some
livestock producers will not increase animal welfare, even if the lack of animal welfare directly causes losses
in production®l. However, depending on government legislation and customer requirements, large conven-
tional farms will invest in animal welfare 52| In particular, if stress conditions occur during animal loading,
transport, and if animals do not recover adequately before slaughter, meat quality declines greatly as animal
blood stress indicators increase, resulting in decreased muscle glycogen reserves and increased pH valuels3,

One of the great challenges for conventional animal husbandry is the restriction of the use of antibiotics,
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ie their complete ban on their addition in the process of animal feed production®¥. Namely, since Sir Alex-
ander Fleming discovered penicillin from 1937 until today, the consumption of antibiotics has been growing
exponentially, and the consequence of this is the emergence of microbial resistance to antibiotics. Namely,
for decades, antibiotics have been used as feed additives, which has led to the resistance of many pathogenic
bacteria to them, and through animal products (meat, milk and eggs) antibiotics have accumulated in humans,
resulting in the emergence of resistance of certain strains of pathogenic bacteria in the human population!l.

Examples of antibiotic resistance and the mycotoxicological chain best illustrate the importance of the
link between the agri-food chain and food safety.

1.6 Traceability in the agri-food chain

There are several definitions of traceability, which refer to different types of raw materials, additives, food
products, or processes®e;

« Lot traceability involves identifying the lot and determining its origin (eg country of origin, location of
producers and quantities) as well as tracking all information about the material (eg ‘where’ and ‘where
it is used). The traceability of the batch strictly corresponds to the production costs and is easy to estab-
lish by following not only the product and/or raw material declarations, but also the incoming invoices,
delivery notes, customs declarations and other documentation.

 Food traceability can be defined as a set of all the information necessary to know the history of the
production of a particular food and to know each stage of the transformation that food has gone through
from the grower to the consumer’s table (from farm to fork).

« Traceability involves the monitoring of food, animal feed, food of animal origin and all substances
through all stages of production and distribution.

« Traceability is the ability to track the movement of a food product and its ingredients up and down the
food chain to prevent unsafe food from reaching consumers/®7,

In order for traceability to be successfully implemented, certain minimum requirements need to be met:

1. Identification of food business operators;

Namely, at the time of submitting an application for registration of food business for domestic or imported
food, in accordance with the Food Safety Act, the food business entity must include the following informa-
tion relevant to traceability, among other application requirements that may be prescribed:

- name of the food business operator and contact details,

- information on the identification and registration of the company,

- name and contact details of the person responsible for traceability,

- address and telephone numbers of all locations registered within the business,

« shelf life or product shelf life,

« methods of preserving and storing products,

 country of origin, in the case of imported food,

« manufacturer or exporter in the case of imported food,

« food traceability management plan of the food business operator.

Furthermore, each food business operator shall keep records to identify any party that has supplied the
food business operator or to which the food business operator supplies food or any substance intended to be
incorporated into the food business, and shall provide information for persons in charge of monitoring the
traceability of food to the competent authority.

2.Identification and marking;
Food business operators need to determine what needs to be monitored. This is usually called a traceable
item /unit. The following item can be:

» packaged product or item being traded (eg box / carton, consumer item),

« logistics unit (eg bucket, container),
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« the shipment or movement of a product or trade item.

All traceable items must have a label affixed to the package with the following information in the latest,
most accurate and legible form:

- food business identification number and brand name,

« a description of the type of article according to the brand name (if applicable) and according to the

specific variety (eg brand: Trappist cheese, not only cheese; Roma salad, not only lettuce),

» product manufacturer, producer or processor,
lot/batch number,
code to indicate the date, as required by relevant legislation (eg best by, harvest, packaging, production
or expiry date) and
quantity.

3. Preservation of documentation;
All documentation involving the sale or transfer of a traceable unit must contain the following information:
- name and contact details of the supplier or customer or trading partner, including the food business
identification number,
» adescription of the traceable item, including the brand name, where applicable, and the specific variety
or type of food,
 the batch or batch number or other specific identifier of the traceable unit, including the date of harvest
or the standard bar code for products intended for retail sale,
- quantity and packaging information,
 price per unit or weight.
- date of business transaction.

4. Chain of custody”
Traceability system has to:

- enable identification of the product by product ID, batch/series and relationship to identification and
batch / serial number of ingredients, raw materials and packaging in direct contact with food or pack-
aging intended or expected to be in direct contact with food;

 be able to be tracked from the customer through all stages of processing to the supplier of ingredients,
raw materials and primary packaging materials, including transport;

» be able to be tracked from suppliers of ingredients, raw materials and primary packaging material
through all stages of processing to the customer, including transport.

Finally, if any non-compliance is identified in the agri-food chain, the last and most drastic phases follow,

and that is.

5. Product recall
Product recall is performed according to the Product Withdrawal Strategy, which contains the following
elements:
- the level of recall, which can be at the level of wholesale, retail or even households,
« the content of the public notices to be issued depending on the classification and the seriousness of the
reasons for the recall,
- in emergencies, a public warning issued across the country or affected geographical areas,
« the level of verification of effectiveness, which includes the method to be used to verify the effectiveness
of in — depth recall and
« disposal of withdrawn products.
The following factors must be taken into account when designing any product recall strategy:

1 According to ISO 22095 - The storage chain is described as “a simple solution” designed “to increase the confidence of producers and
consumers, reduce supply chain costs by addressing issues such as risk, loss of time and production conditions.” Link: https://www.

iso.org/news/ref2574.html
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health risk assessment,

« type or use of the product,

« ease of product identification,

» the degree to which the lack of product is obvious to the consumer or user,

» the amount of product that remains unused on the market,

« distribution schedule and

» constant availability of basic products to consumers, in order to reduce the negative consequences

through a drop in demand for the product in question.

Finally, it is quite clear that the traceability system is based on the entire consumer safety of a particular

food product in the agri-food production and distribution chain, and the value chain, as described in ch. 1.2.
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CHAPTER 2

Agri-Food Supply Chains Design and
Management

Author:
Gajdi¢, DuSanka ORCID: 0000-0002-4153-723X, Krizevci College of Agriculture

This chapter presents the basic concepts of the agri-food supply chain, taking into account the specifics of this
chain. The chapter includes questions such as: What is an agri-food supply chain? What is agri-food supply
chain management and why is it important? It provides information on how an agri-food supply chain can be
structured and what the specifics of each type of chain are. It also identifies who are the actors (stakeholders,
members) of the agri-food supply chain, their roles and main activities in each agri-food supply chain.

2.1 Introduction to Agri-Food Supply Chains

In the Croatian language, the term Supply Chain (SC) is of relatively recent origin and today in the literature
various synonyms are used for this term such as: supply chain, supply chain, supply chain, etc,, depending
on the author, the problem research and the observed sector. There are extensive analyzes and numerous
definitions of the supply chain in the scientific literature. Waters! states that the supply chain consists of
a series of activities and organizations through which materials pass on their way from the initial supplier
to the end customer. The author defines materials as all things that a company runs to create its product, so
it distinguishes between tangible materials (raw materials or semi-finished products) and intangible mate-
rials (for example, information). Furthermore, Waters defines both upstream and downstream activities in
the supply chain (Figure 1).
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Figure1. Supply chain activities . Source: Waters
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Thus, upstream activities represent all those activities by which materials are launched towards the
company, ie all activities performed by companies that are in the supply chain before the observed company.
These are mainly suppliers (first order suppliers, second order suppliers and so on). While downstream
activities in the supply chain include all activities by which materials move from the observed company, ie,
all activities performed by companies that are in the supply chain after the observed company, it is mostly
customers who can also be divided into first tier customers, second tier customers and so on to the end
consumer.

Agri-Food Supply Chain — AFSC starts from the primary producer (organization or individual engaged
in agriculture), and the food product obtained at this stage moves through various processing methods,
distribution, storage and other processesing activities before reaching the end consumer. Agri-food supply
chains, as well as supply chains of other types of products are networks of interconnected economic entities
working together to convert goods and distribute these goods from raw materials to the final product and
meet customer/consumer requirements( 3,

AFSC geographically covers all areas of food chains with its specifics: local, regional, national and
international. They are constantly evolving from simple, which were initially categorized as commercial,
competitive or simply customer-supplier relationships to the present day increasingly complex relation-
ships between a growing number of actors in the food chain. Today, AFSC strives for long-term, quality
cooperation with an emphasis on food quality with greater traceability and agility in order to achieve
increasing consumer satisfaction while achieving a competitive advantage and sustainability of the food
supply chain.

AFSCs operate in a complex, dynamic environment at a time where product quality is vital. Bourlakis
and Weightman! describe six key factors that play a significant role in the evolution and development of
modern food supply chains. These are: quality, production technology, logistics, information technology,
legislative (regulatory) framework and consumers.

2.1.1 Defining Agri-Food Supply Chain

One of the first AFSC models was offered by the first experts to explore the role and potential of Food Supply
Chains — FSC in the rural development processl, while the management of agri-food supply chains (Agri-
Food Supply Chain Mangement — AFSCM) was first defined by a group of Dutch scientistsl® 7. Subsequently,
a number of scholars and practitioners changed or adapted the definition of the AFSC with regard to:
the academic background of the author, the research topic, the sector being researched/analyzed (eg food
industry, retail, family farms, etc.), the number and the type of stakeholders involved (eg short /long or direct
/ indirect chains) or specific processes of a particular chain (eg organic production), types of products (eg
fresh or processed), etc.[8:9.10],

Accordingly, different terminology for AFSC is used, especially in the English-speaking world. Some of the
premieres are: Food Chain FC; Food supply chain management (FSCM); Food Industry FI; Agri food chain
AFC; Agricultural Supply Chain (ASC); Agri-Food SupplyCchain Management AFSCM; Agri-food supply
chain networks (AFSCN); Fresh produce supply chain management (FPSCM); Perishable food supply chain
quality (PFSCQ) and others.

It can be concluded that there is no generally accepted definition of an agri-food supply chain or han
supply chain. Some examples of definitions are:

“Agricultural supply chain (ASC) is a supply chain of products of agricultural origin”l,

“The food supply chain (FSC) involves the direct exchange of food from farmers to consumers or various stages of
activities, such as processing raw agricultural products, as well as checking consumer safety standards and pack-
aging or transport activities that add value to food before it is sold.”!2],

“The agri-food supply chain (AFSC) is a set of” farm to fork “activities, including agriculture (ie tillage and crop
production), processing / production, testing, packaging, storage, transport, distribution and marketing”l.

“The food supply chain (FSC) is a sequence of operations that takes care of the perishable nature of products, large
fluctuations in demand and prices, increased consumer concerns about food safety and dependence on climate
conditions”3],
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“FSC is defined as the processes from production to consumption of fresh products (fruits, flowers and vegeta-
bles)”14]

“FSC is defined as a large variety of products and companies that operate in different markets and sell different
food products.”!

2.1.2 Specific characteristics of the Agri-Food Supply Chain

AFSCs differ significantly from other supply chains due to the specifics of agricultural production, its
dependence on natural conditions, seasonal nature of production, specific product characteristics (eg short
shelf life and perishability of products) and related logistics. According to van der Vorst!®!, some of the char-
acteristics of AFSC are:
1) the unique nature of products because in most cases they relate to goods with a short life cycle,
2) high product differentiation,
3) seasonality in harvest and production,
4) variability of quality and quantity of used agricultural inputs and yields,
5) special requirements relating to transport, storage conditions, quality and recycling of materials,
6) must comply with national/international legislation, regulations and directives on food safety and
public health, as well as environmental issues (eg carbon and water footprints),
7) the need for specialized properties, such as traceability and visibility,
8) the need for high efficiency and productivity of expensive technical equipment, despite the long
production time,
9) increased business complexity,
10) existence of significant capacity constraints.

Supply chains of agri-food products are characterized by!®!:

1) business relationships that typically confront profit sharing within the supply chain (so-called prof-
it-rebate relationship);

2) treat farmers as substitutable (and usable) inbound suppliers, who often operate in a limited market or
under short-term contracts and therefore take on greater risk;

3) the profit from the sale of finished food products is unevenly distributed along the supply chain
because processors and traders usually earn a significantly higher share of earnings compared to
producers of raw materials.

The agri-food supply chain has two main objectives”:
1) to meet consumer requirements and
2) to become and remain economically viable by means of effective chain management.

In addition, the supply chain of agri-food products can be discussed in two ways:

1) commodity chains aimed at processors through which production from agricultural holdings moves
downstream as raw material to processors or to commodity exchanges,

2) value-oriented consumer chains that are the last link in food supply chains. Agri-food products usually
reach end consumers through retail or directly, ie through short supply chains. Unlike the supply chain,
the consumer-driven chain is more regulated and often barred from entering a particular market in
the form of legal or voluntary standards that ensure traceability, quality control and food safety.

Comparing the management of food supply chains and the management of non-food supply chains, there
are a number of attributes according to which they differ significantly and which will be discussed in more
detail in the following chapters of the book: Relationship and Management; Integration and cooperation in
the agri-food supply chain; Supply chain agility; Logistics management; Traceability; Food quality assurance
and safety; Packaging; Food marketing and labeling; Food waste management and food loss; Food legisla-
tion, etc.
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2.1.3 Types of Agri-Food Supply Chains

In general, we distinguish two main types of agri-food supply chains”:

1. Figure 1. Supply chain activities. “Agri-food chains for fresh agricultural products” (such as fresh vege-
tables, fruits, flowers). In general, these chains may include growers, stock exchanges, wholesalers,
importers and exporters, retailers and specialty stores, and their suppliers of inputs and services. Basi-
cally, through all these phases of grown or manufactured products, the internal characteristics of the
product remain intact. The main processes are handling, conditional storage, packaging, transport and
trade in these goods.

2. “Agri-food chains for processed food products” (such as meat products, canned food products, dairy
products, juices, confectionery products, etc.). In these chains, agricultural products are used as raw
materials for the production of consumer products with higher added value. In most cases, different
processing procedures (eg canning, drying, freezing, etc.) extend the shelflife of food products. Processed
food can also be defined as value-added food. Such food can undergo different levels of processing. Eg
the first level is chopping, cleaning and packaging of fresh fruits and vegetables and their placement,
for example, under a certain brand. In the second level, food goes through simpler processing proce-
dures, such as converting fruits, vegetables, cereals, etc. into simpler food products such as flour or
frozen fruits and vegetables, etc. The third level involves using more complex technological processes
of processing agri-food products into ready-to-eat food. These can be various biscuits, cakes, juices,
canned food, coffee, pasteurized dairy products, etc.

In addition to the fact that all food is very sensitive to a variety of conditions, additional requirements
are met by those companies engaged in the production and distribution of perishable food products. In
doing business with this type of product, it is necessary to ensure the shortest possible time of their passage
through the supply chain!8l. In this case, it is a “cold chain” or temperature-controlled food supply chain that
aims to preserve food throughout the supply chain. Specific phases of the cold chain are refrigeration and
freezing systems, storage, transport and retail showcases. Appropriate (low) temperatures need to be ensured
through all phases in order to ensure microbiological, physiological, biochemical and physical safety and
the expected shelf life of food. These are mainly fresh meat and fish, certain fruits and vegetables, and frozen
and/or semi-frozen food products.

The next division of the AFSC would be according to the type and number of actors/stakeholders in the
supply chain. While Vanyil'¥ considers that the supply chain consists of at least two members, Mentzer
et al.l2% define the supply chain as “a set of three or more entities (organizations or individuals) directly
involved in the upstream and downstream flow of products, services, finance, and / or information from
source suppliers to end users”. According to this definition, it is assumed that at least three members (manu-
facturer, customer and supplier) are required for the supply chain. However, there are also supply chains
in which there is only one producer and end consumer, ie only two levels of the supply chain. Such supply
chains are known as “Short Supply Chain-SSC” and are characteristic of primary agri-food chainsl?,

Due to the aforementioned specifics of the AFSC and a number of different actors, the AFSC is much more
difficult to define and present and depends on the level of complexity. Mentzer et al.l2% in general, identify
three levels of supply chain complexity (SC): “direct supply chain”, “extended supply chain” and “ultimate
(final) supply chain”. However, when we talk about supplying consumers with agri-food products, we must
point out the fact that most of these products, especially in developing or underdeveloped countries, are
sold to consumers through various forms of short supply chains. Also, given today’s trends and consumer
demands for healthy, home-grown and locally produced food in developed countries, there are various
movements promoting local food and the search for alternative forms of food production, distribution and
consumption, reconnecting producers and consumers, strengthening local agricultural systems and agricul-
tural markets and building new links between rural and urban areas/?!. Short food supply chains provide a
reliable replacement for conventional supply chains, as food reflects the characteristics of ‘local’, ‘natural,
‘healthy’ and ‘reliable’. Words such as “quality”, “sustainable” and “traditional” characterize Alternative Food
Networks (AFN), denoting small and specialized production?2. AFNs have certain basic features which
include: social cooperation and partnership between producers and consumers, the ability to reconnect
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production and consumption with sustainable models, the ability to foster local markets with a regional
identity and re-aggregate value in the trade of quality and differentiated products, for example, organic(2l,
In addition, conventional ways of selling food, especially agricultural products, are not the most favorable
ways of selling for small farmers. In the conventional food chain, processors (industry), traders and various
intermediaries benefit the most, while primary producers/farmers sell their products at very low prices. In
particular, the structure of the food sector is bipolar, on the one hand, several large companies dominate the
market such as multinational companies (eg Nestlé, Danone, Mars, JBS, etc.), and on the other hand, there is
a significant group of SMEs operating mainly in regional markets.

Adapted from Mentzer et al.l20! Figure 2 shows the “direct AFSC” and its stakeholders which is also
considered a short AFSCIZ1,

DIRECT AFSC PAFp  ¢mm===) CONSUMER

OR

SHORT AFSC PAFP <{==) RETAILER =) CONSUMER

Figure 2. Direct and short AFSC
Source: Gajdi¢ et all23l

All, and especially longer agri-food supply chains, should be seen as “value chain systems” in which raw
materials (from an agro-industrial source) are converted into final consumption as they move through the
chain and increase value. Each phase of the agri-food supply chain, conditioned by the specifics of prod-
ucts and processes, significantly affects the logistics of the chain and information and communication tech-
nology used in a particular chain or part of the agri-food supply chain.

Adapted from Mentzer et al.2% Figures 3 and 4 show the “extended AFSC” and the “ultimate or ultimate
AFSC” made up of different stakeholders!?3/,

EXTENDED AFSC

PAFS ¢====) PDAFP ¢==) ORGANIZATION ¢====) CUSTOMER <¢====) CUSTOMERS

Y CUSTOMER
FOOD PROCESSOR FOOD RETAILER
FOOD WHOLESALER HoReCa
FOOD DISTRIBUTOR

Figure 3. Extended AFSC
Source: Gajdié et all23l

Figure 3 shows the extended AFSC, but not the entire chain. Depending on the number of stakeholders
involved and the type of product, it may look different. The expanded AFSC includes the Primary agri-food
supplier (PAFS) as the Primary agri-food producer (PAFP) and other actors involved in the downstream flows
of products, services, finance and / or information. A food processor, food wholesaler or food distributor can
be found at the site of the organization or central company, and a food retailer or HoReCa, which delivers
fresh or processed agri-food products to end consumers, can be found in the role of customer!23,

The ultimate AFSC (Figure 4) covers all organizations involved in all upstream and downstream flows of
products, services, finance and information from PAFS to the end user or end consumer. The ultimate AFSC
can be very complex, especially if it is an international or global AFSC. Such a chain may include various
market helpers, service providers or intermediaries (certification bodies, financial institutions, market
research companies, etc.) Given the potential for a myriad of alternative AFSC configurations, it is important

1 Work in the publishing process
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to note that any of the actors shown may be part of different AFSCs, or part of the upstream and downstream
streams that make up the SC[23],

ULTIMATE AFSC

THIRD PARTY CERTIFICATE ¢
LOGISTICS SUPPLIER ORGANIZATION

PAFS ¢===) PAFP ¢===) ORGANIZATION ¢===) CUSTOMER ¢=) CUSTOMERSs CUSTOMER ¢==) CONSUMER

TRADER/BUYER
A (fo0d agents, shop FOOD WHOLESALER FOOD RETAILER A
market buyer..) FOOD PROCESSOR HoReCa
FOOD PROCESSOR
FOOD EXPORTER

FOOD DISTRIBUTOR

> FINANCIAL MARKET RESEARCH 4
PFOVIDER FIRM

Figure 4. Ultimate or ultimate AFSC
Source: Gajdi¢ et al.23l

The more members in agri-food supply chains, the longer the supply chain and the more difficult it is
to coordinate due to specific customer needs, lack of transparency and insufficient information exchange
among individual members of the supply chain/24 23],

Different numbers of partners involved in different business processes along the AFSC while creating a
greater variety of complex relationships can significantly affect the performance of the AFSC. One of the crit-
ical factors in AFSC is how to ensure quality and fair cooperation among stakeholders while taking care of
economic, environmental, social, organizational, marketing and security factors and responsibility towards
companies, consumers and society2¢l, For this to be achievable, the most effective way to manage the AFSC
needs to be found.

2.2 Agri-food supply chain actors and their activities

A typical AFSC consists of several basic phases: source of raw materials/agricultural producers; processing
and production of food products; packaging, storage and handling; wholesale distribution; redistribution
to retail consumers. The first phase refers to the production of inputs for agricultural production, which
includes the breeding of animals, crops, etc. From this phase, the products are distributed to the market or
sent to the third phase, which relates to the processing process. In this phase, the transformation of input
products into finished products takes place, which are then packaged and stored so that they can be later
distributed on the market, which would be the third phase. Distribution on the market represents the fourth
phase of the food supply chain, while the last phase involves retail distribution and consumption by end
customers. Some of these phases (eg packaging, storage, handling) can occur more than once depending on
the complexity and length of the supply chain.

If any of these phases are compromised, various problems will arise and the entire supply chain will be
in danger. This is where the big problems and challenges that food supply chain managers have to deal with
arise. Eg: lack or inefficiency of food traceability, maintaining food safety and quality at all stages, inadequate
communication between stakeholders, increasing supply chain costs, inventory management, sustainability
of food chains, etc. Figure 5 shows the general agri-food supply chain and common actors in food supply
chain. Those are:
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1. Primary suppliers of agri-food products that supply raw materials to agricultural producers, ie inputs,
eg, seeds and planting material, fertilizers, etc.

2. Primary producers of agri-food products that produce and deliver food in raw form, eg fruits, vegeta-
bles, cereals, meat, fish, etc. They can be small businesses, ie family farms and medium or large such as
companies.

3. Processors (eg food industry) who use fresh agricultural products from agricultural producers as raw
material to create other food products / food according to consumer requirements. These can be meat
and meat products, canned, dried or frozen fruits and vegetables, various flours and other products
from cereals, dairy products, etc.

4, Distributors, ie companies that act as a link between producers, processors and markets. They are very
important stakeholders, especially when it comes to global food supply chains.

5. Wholesalers and retailers who make food products available to final customers/consumers in an
appropriate place in certain quantities and of appropriate quality. They create their range according to
the requirements and needs of certain groups of customers/consumers.

6. HoReCa (hotels/restaurants/cafes) are an important link between producers/processors and
consumers. They procure food from primary agricultural producers or processors and create a new
food product, very often “made to order by consumers’, ready for consumption.

7. End consumers who are the last and could say the most important stakeholders in the food supply
chain. The economic sustainability of the food supply chain also depends on their consumption. The
consumer has an extremely important role in the supply chain as the whole process takes place with
the purpose of meeting his needs and requirements, all in order to generate profit throughout the
AFSC.

Importers and exporters of agri-food products can also be included in the supply chain if it is an interna-
tional supply chain.

Food importers/
traders
Food retailer
Primary agri-food ool e Food distributor/ emSTE?
. producer Wholesaler
Primary

agri-food
supplier
HoReCa
Trader / buyer
— Direct sales Food exporters
Indirect sales

Figure 5. Actors of the agri-food supply chain
Source: Gajdic¢ et al.[272

Members of the supply chain can be divided into primary members and other members who support
the business of primary members of the supply chainl?8l. Primary members include all those organizations
whose activities participate in the production of a specific product. Other members include companies
that help raise resources, contribute their knowledge, or provide assets for primary members of the supply

2 Work in the publishig process
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chain. These can be transport companies, banks, companies that procure production equipment, companies
that deal with advertising, etc. One company can be considered a primary member, but also a supporting
member. Such a situation occurs when the company carries out primary activities in one process or supply
chain and support activities in another. This means that each company can belong to one or very company
and several different AFSCs, ie it usually has more than one supplier and customer. For example, a vegetable
producer obtains inputs such as seed and planting material or fertilizer from several different suppliers. It
delivers produced vegetables directly to consumers or to one or more processors, who distribute processed
vegetables (eg in frozen or canned form) through one or more retail outlets or through HoReCa.

Regardless of the number of members of the agri-food supply chain, it is necessary to ensure an appro-
priate level of information and product flow at each stage of the supply chain in order to ensure that the
quality of food products is maintained.

2.3 Agri-Food Supply Chain Management

The term “Supply Chain Management” is relatively new and it first appeared in the logistics literature of
the 80s of the last century as an approach to inventory management with an emphasis on the supply of
raw materials. Over the years, the concept of SCM has changed, although it has always been predominantly
focused on industrial production and services, and has received surprisingly little attention in agricul-
turel??l, However, since its introduction into the retail and processing industries, the concept of supply chain
management has spread to other industries, including the agri-food sector!”.

According to Chandrasekaran and Raghuram®), Agri-Food Supply Chain Management — AFSCM involves
a range of processes such as supply management, production management and demand management to
ultimately satisfy customers through a competitive distribution channel.

Constant and sudden changes in agri-food systems affect the ability of agri-industrial enterprises to
compete in the food market. Both small and large businesses face challenges such as reducing operating
and other costs, time delays in the flow of goods and information, inevitable innovations, chain sustaina-
bility, changes in legislation, and increasingly sensitive consumer demands. With the advancement of local
and innovative food products, the product life cycle is shrinking and the role and needs of consumers are
constantly increasing. Also, the need to adapt to the constant and rapid changes that are happening in the
market and in the entire community is increasing. These changes require managers, owners of small family
farms and other stakeholders of any segment of the food supply chain to know and be able to increase their
competencies, skills and knowledge, which will inevitably affect the success of the entire supply chain.
Large and small companies must continuously work on innovations and improvements, follow trends while
adapting to consumer needs. Knowledge and experience in managing food supply chains can help them
significantly in this process.

When managing the supply chain, it is very important to achieve cooperation between all members of the
supply chain in order to achieve maximum efficiency. If the communication between the organizations in
the supply chain is at an enviable level, the preconditions are created for achieving the appropriate level of
satisfaction of end consumers, which will ultimately result in an increase in the income of business entities.
Supply chain performance will be higher if the profitability of the supply chain is higher as well3l,

2.3.1 Defining Agri-Food Supply Chain Management

Agri-food supply chain management (AFSCM) includes activities or operations from production, distribution
and consumption to effective and efficient management of food quality and safety issues/®2. The manage-
ment of the agri-food supply chain is very complex, and cooperation in the AFSC is largely conditioned
by its specific characteristics. Food quality, food safety and freshness over a limited shelf life make AFSCs
more complex and difficult to manage, and therefore differ significantly from non-food product chains/32.
The agility of the chain is important for AFSC, in order to be able to respond quickly to changes and chal-
lenges in the food sector, such as rapid urbanization, natural disasters, changing nature of food demand,
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food quality, food security, traceability, communicable diseases (e.g. COVID 19), accelerated changes in agri-
cultural technology (eg precision agriculture), weaknesses of the rural population in the region in meeting
the requirements set by food processing and retail companies, the impacts of climate change on agriculture,
etC.[ZS' 33, 34].

On the one hand, influenced by trends involving globalization, urbanization and agro-industrializa-
tion, food supply chains or networks and agribusiness are now moving rapidly towards globally connected
systems with a large number of complex relationships. On the other hand, in response to the negative
environmental, social and economic effects of the conventional way of selling and based on the logic of
quality, which is considered different from the logic of efficiency, short food supply chains are being increas-
ingly developed. They focus on highlighting the quality of food and the ethical, environmental, social and
economic conditions of its production,

Supply chains can be managed as a single entity through a dominant member or, alternatively, through
a partnership system that requires well-developed cooperation and coordination!”. The goal of each supply
chain is to achieve the best possible performance of each individual member of the supply chain and at the
level of the entire food supply chain. However, this is not easy because all partners must agree on the selec-
tion of key performance indicators and target values.

Lambert and Cooper!®®! distinguish three key decisions in SCM:

1. Structure of the supply chain network — who are the key members of the supply chain with which the
processes are connected?

2. Supply Chain Business Processes — What processes need to be linked to each of these key supply chain
stakeholders?

3. Supply Chain Management Components — What level of integration and management should be
applied for each process link?

According to Tsolakis et al.!®! Some of the main strategic, tactical and operational decisions in designing
the AFSC would be:

1. Strategic decisions

 Choice of agricultural technologies

Investment portfolio development
« Encouraging partnerships in the supply chain
Supply chain network configuration
Establishment of a performance measurement system

- Ensuring sustainability

« Adopting quality management policies
2. Tactical and operational decisions

« Harvest planning

« Logistics operations planning

« Support food safety through transparency and traceability

2.3.2 The significant attributes of the Agri-Food Supply Chain Management

As already mentioned, significant efforts are needed to make the right decisions regarding the flow of infor-
mation, products and resources in supply chain management. Each food supply chain can improve its effi-
ciency and flexibility. In order to improve the performance of the supply chain, effective chain management
is needed, ie AFSCM, which focuses on the harmonization of all processes and quality cooperation of all
actors in the supply chain.

The AFSCM involves a complex and integrated decision-making process of different AFSC actors. This is
particularly pronounced when it comes to the production and distribution of fresh, seasonal and perishable
products in the face of high supply and demand instability. In general, AFSC design and planning encom-
passes all field-to-table processes and stakeholders, starting from the primary farmer and ending with
the end consumer. These include issues related to crop planning, harvesting, food processing operations,
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marketing channels, logistics activities, vertical integration and horizontal cooperation, risk and environ-
mental management, food safety, ensuring sustainability!8l. The advantages of supply chain management
are numerous!'7:

« better control of product quality and safety,

» reduction of product losses,

» better demand management,

- reduction of transaction costs,

» technology sharing and access to capital,

« collaborative knowledge sharing among chain partners.

Stakeholders involved in AFSC face a number of challenges and must systematically make and address a
range of decisions important for the successful functioning of all activities at each level of the supply chain,
especially in large, complex or international food supply chains.

Some of the most important issues or areas encountered in the planning and management of agri-food
supply chains arel” 8l

1. Specific characteristics of products and processes

The special characteristics of products and processes in AFSC have implications for actors in these supply
chains with regard to the selection of agricultural technologies and processing/production facilities,
recording and use of product and process data, communication of data between processes at supply chain
level, etc. Fresh food products (eg fruits, vegetables, meat, etc.) whose composition and quality change very
quickly over time, will significantly affect the management of processes in the supply chain. For example,
the perishability of a product which requires specific storage and transport conditions; differences in the
quality of biological products, eg between batches, and even at the level of an individual product (for example
sugar, fat content, etc.); or variations in the quality of agricultural products among producers. At the retail
level, for example, products closest to the expiration date may need to be sold first, often at reduced prices,
etc. Processed food products (for example meat and dairy products, canned or dried fruits and vegetables,
etc.) whose process production, composition, produced quantities and quality may depend on the raw mate-
rial input, ie primary agri-food products (for example origin and history of products; unpredictable yields in
primary production, inputs used in production processes, with their effect on processed properties, etc.) they
also have implications for supply chain process management.

Within the supply chain of agri-food products there are always several different processes that must be
well coordinated and interdependent, ie have an impact on the success and satisfaction of all stakeholders
involved in the supply chain and an important effect on the quality of products delivered to final consumers.
This means that the final product should have the characteristics that must be achieved when the produc-
tion processes and the use of resources are in accordance with predetermined specifications. For example, if
we buy a product that is labeled organic, it should really be produced and marketed in accordance with the
rules for organic food production and distribution. In addition, consecutive continuous production (eg milk)
and separate production (eg packaging) often have to be reconciled in the AFSC. Moreover, different actors in
the food chain, as well as different consumers and consumer groups have different views on the properties
of food products, which poses an additional challenge to harmonize the processes in the chain.

2. Complexity and structure of supply chains

As noted earlier, more than one actor and supply chain process operating in parallel or sequentially over
time can be identified in the AFSC. As a result, different companies may have different roles in different
supply chain structures and at the same time work with several different supply chain partners, who may
be in competition with them in another supply chain. Formal management mechanisms, including vertical
coordination and formal contracts, play an important role in structuring / creating food supply chains. On
the other hand, particularly short supply chains are often coordinated and guided by informal governance
mechanisms that include informal agreements, trust, commitment and reputation. This all has a significant
impact on decision-making that will ensure efficient supply chain management regardless of its structure or
length and the number of chain members.
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3.Information system technology

Since actors in agri-food supply chains are generally part of more than one supply chain, these companies
should possess such flexible information systems and communication technology and be able to work with
different governance mechanisms for different supply chain partners at different times. At the same time,
these systems and technologies should be applied and configured for each supply chain process using a
mass adaptation approach and allow for the frequent exchange of vast amounts of information among chain
actors. Modern technology and information systems can significantly improve and facilitate the manage-
ment of supply chains and ensure traceability and transparency throughout the chain (eg Blockchain Tech-
nology).

4. Transparency and traceability

A key factor in relation to transparency is production according to pre-defined production standards, spec-
ified in quality and safety standards in food supply chains. Timely exchange of information to allow trans-
parency of data, detailed registration of processes, resources and product characteristics, such as product
history, quality variations, etc,, is crucial for all agri-food supply chains. This is important to enable produc-
tion management, traceability, recall management and compliance with legislation and other food-related
regulations and standards. In addition, divergent and convergent processes and products that significantly
affect and sometimes make it difficult to achieve traceability in these chains often alternate in food supply
chains. Eg. in the production of dairy products, raw materials (e.g. milk) come from different producers (farms)
and are mixed before different finished products (e.g. yogurts, cheeses, dairy spreads, etc.) are obtained for
different markets.

5.Satisfying different consumer requirements (mass adaptation)

Consumers have changed in recent decades. They have become more critical and each has its own unique set
of specific requirements and desires regarding the production and distribution of food products, imposing a
trend of mass adaptation. For the final consumer who uses food for immediate consumption, it is extremely
important that the food is safe for human consumption and properly labeled. From the consumer’s perspec-
tive, we distinguish two basic groups of factors important when making a decision to buy food: external
or extrinsic (eg. certificate, known manufacturer, packaging, etc.) and subjective or intrinsic (health, fresh-
ness, taste, appearance), where subjective characteristics of quality are more dominant®®], Quality manage-
ment of agri-food supply chains achieves improved product and process characteristics, better quality vari-
ations throughout the supply chain, product branding, which ultimately significantly affects the decision to
purchase food from end consumers.

6. Legislation and government

Each government has adopted formal and informal governance mechanisms that support transparency in
food supply chains. Food laws and regulations define various requirements for all entities in the food busi-
ness. This primarily refers to: meeting the requirements of hygiene (application of good hygiene practice);
the obligation to introduce a system of self-control based on the principles of the HACCP system; ensuring
traceability at all stages of food production, processing and distribution; meeting the requirements in rela-
tion to food labeling or informing consumers in accordance with the prescribed requirements; withdrawal
or recall of food from the market if there is reason to believe that the food is unsafe; meeting food quality
requirements, etc.

7. Food quality and safety standards

As different actors have a role to play in ensuring the quality and safety of the final product, their activities
need to be closely coordinated. Differentiation of food quality begins already in the breeding phase, depends
on the conditions of growth of plants or animals in the breeding phase, and the quality is also affected by
the method of transport, storage and processing of products. Gathering and sharing different quality infor-
mation in food supply chains is essential to creating the best possible product quality for the end consumer.
Due to the deterioration of quality (perishability) and changes in quality, each individual stakeholder in the
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supply chain may impair its competitiveness and performance, and thus affect the competitiveness and
performance of the entire food supply chain.

In the food sector, governments focus primarily on protecting public health and safety by creating
laws and regulations (e.g., the HACCP system). In addition, nationally and globally, retailers and the food
industry have defined a number of voluntary food safety standards in processing and distribution, such as
GLOBALGAP, British Retail Consortium (BRC), International Featured Standard - Food (IFS Food), etc. which
stakeholders in the food chain must apply if they are to be competitive and part of the global food market.

8.Resolving incidents

All stakeholders in the supply chain must comply with different consumer requirements as well as legal
requirements. When incidents occur, companies must, and want to, have the ability to quickly recall prod-
ucts from the market or connect a downstream supply chain to limit the incident and reduce costs. This can
be achieved through better management and control of traceability in food supply chains.

9. Accountability and sustainability

Activities and processes of sustainable supply chain management include prevention and reduction of
environmental impact, waste reduction, use of environmentally friendly materials wherever possible, recy-
cling and reuse, cooperation with suppliers and other chain partners on sustainability, energy conservation,
increasing transparency and traceability in the food supply chain, etc. In the last decade, many companies in
the food sector have been encouraged to implement socially responsible business strategies that pay special
attention to the ethical aspects of raw material procurement, product production and labor use.
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3.1 Intorduction - logistics in nutshell

In this subsection we will get acquainted with the specific logistical problems of agri-food supply chains.
But for this we first present the general definition of logistics.

Logistics is the process that includes the planning, implementing and controlling of the the flow and inventory
between origin and destination of products and services and related information,with the intention of meeting
customer expectations.!

Logistics is therefore an extremely complex and diverse process system, the obvious aim of which is to
ensure that the products and services provided by the company reach customers and direct users in the best
possible way (in quantity, quality, place, time, inputs) that best meets the needs of consumers. The content
of the ,right mode” is mostly determined by the macro and micro environment, consumer expectations and
the corporate strategy adapted to them. Above all this, however, are the two general criteria that are prereg-
uisites for the long-term success of all organizational processes, including logistics2 3 41,

Effectiveness expresses the ability of a given process to achieve its goal, to what extent it meets the expec-
tations placed on it. Effectiveness mostly covers areas of appropriate quality, place and time. Effectiveness
determines the satisfaction of customers and stakeholders in the process.

Efficiency expresses with how much effort the process can achieve the given result/effect. The efficiency
objective function can be formulated in two approaches: a process is effective if it achieves the given result
with the least possible input, or the maximum possible result from the given input. These two formulations
show that only an effective process can be efficient, but effectivenes alone does not guarantee efficiency.

In the accelerated, difficult to predict and uncertain world of the 21st century, two new criteria that deter-
mine the success of logistics systems are increasingly coming to the fore.

By sustainability, we mean ensuring the current effectiveness and efficiency of our systems and processes
without consuming or destroying our future opportunities and (natural, social, economic) resources.

Agility expresses the totality of an organization’s ability to thrive, develop and grow in an unpredictable
and rapidly changing environment[].

Logistics systems must therefore meet four general criteria in order to operate successfully: effectiveness,
efficiency, sustainability and agility. These criteria are, of course, also valid when extended to the level of
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supply chains defined in previous chapters. How these general criteria are filled up with specific content
depends heavily on corporate and supply chain strategies. Some possible examples are shown in Figure 1.

Logistics performance

Sustainability Agility Efficiency Effectiveness
——  Unit emissions (UHG) — Order lead time — Logistics unit costs —— Delivery time undertaken
Specifis energy Meeting agreed deadlines, Transaction costs (for Traceability of the delivery
consumption accuracy ordering, communication, process
contract)
Recyclability of packaging | | | Emergency order Method and convenience
materials, packings completion rate of placing orders
— Inventory level
| Social responsibility Post-order modification .
i EOmRICEONETe Specific costs of ] LERE T
| stockpilling, warehousing
Transport cooperationand | | | Frequency of stock
sharing SCIELE Return on logistics EETE
T investments

Responsibility for logistics | [ | Flexibility of delivery item
employees size

— Noise pollution reduction | ~— Extent of delivery area

Figure 1. Examples of logistics performance components

Of course, logistics performance is realized through the provision of many complex logistics functions
and processes. A complete logistics system includes the following components:

« site selection and network planning,

« freight transport and route planning,

- material management and order collection,

- customer service,

- production logistics,

« warehousing management,

- inventory management,

- information systems,

« e-commerce and e-logistics,

« inverse and waste logistics.

Since this volume is not intended for a logistics textbook (many of which are available on the market),
we will not go into a detailed description of these functions. At the same time, we consider it important to
draw attention to some specific features that relate specifically to agri-food supply chains. In the rest of this
chapter, we will focus on these challenges.
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3.2 specific logistical challenges in agri-food supply chains

Asin all product lines and sectors, the supply chain approach and the associated logistics toolsystem quickly
appeared in the food economy.

The food supply chain is a system of organisations, persons, activities, information and resources involved in the
production and transmission of food®.

In this composite and complex system, the production and delivery of food to consumers is realized
through the cooperation of several sectors with completely different structural and economic characteris-
tics (for details, see Figure 2).

| Wholesale trade
Wholesale trade
| Wholesale trade |
Wholesaler trad .

clesaierirace <F00d mdusty>

4

1

Wholesale trade | i | Wholesale trade |
l i l

Speciality store Retailer trade Catering
P industry

Non-food
Consumers sectors

Figure 2. Schematic model of the food supply chain
Source: Bukeviciute, et al. 19, side 5.

Businesses belonging to the agricultural, food, commercial and other sectors often have to deal with
completely different logistical problems and challenges. Overall, therefore, we cannot speak of a single
‘food logistics’ throughout the supply chain, but rather of specific logistical problems specific to each part
of the supply chain, which nevertheless need to be solved in an integrated and cooperative manner by the
actors. The main logistical challenges are summarized in Table 1. In addition to the challenges, the table also
describes the requirements for the logistics system to successfully respond to them.

Table1. The traditional challenges of agri-food supply chains

Logistical challenges Logistics requirements

Qualitative and quantitative fluctuations due to living Flexibility of logistics processes, building forecasting and warning
organisms and proximity to nature. systems, incorporating uncertainty into the planning process.
Perishability of fresh food. Special delivery conditions, ensuring a short order cycle time.
Goods with a high specific weight. Short transport routes, rail and river freight, where possible.
Variety and diversity of products. Application of special transport vehicles and storage infrastructure.
Seasonal yields in crop production. Building a warehouse network, purchasing to a global level.

Social demand for food safety and environmental protection. | Traceability of production and product information.

Product flow complexity. Logistics planning, ensuring traceability.

Complex network structure, company size, and concentra- Coordination and rationalization of supply and distribution.
tion differences.

Source: Self edit according to Verdouw et al™ and Wajszczuk12
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During the 2020s, in addition to traditional challenges, logistics 4.0 requirements modelled on industry
4.0 will become increasingly important in agri-food supply chains. New industrial technologies and their
possible applications in food logistics are summarised in Table 2.

Table 2. The appearance of industry 4.0 in food logistics

Industry 4.0 components | Possible applications in food logistics

Robotics and automation Autonomous vehicles and drones for inventory monitoring and management in food warehouses.

Big Data Optimization of delivery routes, demand forecasting, collection and analysis of customer
feedback, inventory management, capacity planning.

Simulation Delivery scheduling, warehouse planning, planning of transport capacities, planning of lead times.

System integration Monitoring from farm to fork, demand forecast,

Quality management, monitoring, capacity tracking, route planning, hazard detection and
prevention.

10T — Internet of Things

Cybersecurity Increasing food safety, risk management

Cloud services Synchronization of logistics systems, real-time data flow within the chain.

3D printing Tailor-made food production, reduction of transport and packaging costs.

Augmented reality Training of logistics specialists, warehouse management systems, support of maintenance
operations, quality control, warehouse planning,

Block chain technology Tracking shipments and products, reducing the administration of international shipments.

Artificial intelligence

Supporting supplier-managed inventory management, supporting cooperative inventory

planning and management.

Source: Self edit according to Jagtap et al.l’3]

3.3 Customer service level and performance measurement in food
logistics

3.3.1 Key performance indicators of customer service level

The level of customer service can be measured by a number of indicators, which should be measured in a
complementary manner in parallel. With the help of a system consisting of several indicators, it is possible
to get a general overview of the operational effectiveness and efficiency of the company’s logistics system.
However, it is important to know that these indicators, when viewed alone and statically, do not give infor-
mation about the “goodness” of the logistics performance of a particular company. Conclusions can be drawn
from the value of indicators of the customer service level if values from previous periods are available or if
we know the relevant performance of competitors in the same industry with similar characteristics for the
period under review. Knowing these, we can already get a relatively accurate picture of the development of
the logistics performance of the company under consideration and its position in the logistics competition.
In the following, the most important indicators are described based on Geleill4,

Availability of the product (on time, in full, OTIF)
Shows the percentage of orders shipped in the given period that were successfully completed on time and in
accordance with the conditions set out in the order.

OTIF = R‘R”R x 100%, where

R = the number of orders, order lines, or quantity of products ordered in a given period;

HR = number of incorrectly executed orders, order lines, or quantity of products ordered

Already from the explanation of the formula it can be seen that the OTIF indicator can be interpreted at
several levels. We can define it at the level of orders, order/picking lines, or even product quantity. The calcu-
lation at different levels is presented through a simple example.
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Example 1.

We want to determine the OTIF indicator for 3 orders for a small business engaged in artisanal cheese

production. Details of the three orders and their completion are given in Table 3.

Table3. Basic data for example 1.

Order number Ordered items Completion

1 Goat cheese smoked on beech tree 10 pcs By the deadline, according to the order
Basil soft cheese 20 pcs
Gouda cheese 10 pcs

2. Goat cheese smoked on beech tree 20 pcs After the deadline, according to the order
Peppery soft cheese 20 pcs

3. Lump cheese 10 pcs By the deadline, mozarella 5 pcs less,
Mozarella in his own whey 20 pcs Spicy orda 10 pcs less
Spicy orda 30 pcs
Chilli semi-hard cheese in olive oil 20 pcs

According to the data in the table, the values of the three levels of the product availability indicator:

At the level of orders. One of the three orders was delivered after the deadline and one with quantities
not matching the order, meaning that two of the three orders were completed incorrectly. OTIF= 33,33%

« At the level of order items. the first order contained three items that the business completed flawlessly.
The second order was not completed by the deadline, so both items are considered incorrect. Two of the
four items in the third order were delivered in the wrong quantity. In total, 4 out of 9 order items were
completed incorrect. OTIF = 55,56%

« At thelevel of order quantity. The first order was for 20 products, which the business completed correct.
In the case of the second order, all 40 products are considered incorrect, as they could not be delivered
on time. The third order was for 80 products, compared to which we were able to deliver 15 pcs less. In
total, therefore, out of the 140 products, 55 pcs are considered incorrect. OTIF = 60,71%

Average order lead time (RAI)

This refers to the average time between receiving orders and completing orders. It is calculated by continu-
ously measuring and recording the individual lead time of each order over a given period of time (from the
arrival of the order to the delivery and handover of the ordered item). The average order lead time for a given
period is defined as a simple arithmetic average of the individual lead times of orders received during the
period.

Delivery time reliability (SZHM)

In some cases, customers do not necessarily judge the performance of suppliers based on the speed of
delivery, but on the basis of meeting the promised deadlines. Therefore, the percentage of all orders that
we can deliver to customers within the promised deadline is an extremely important competitive factor.
Keeping the SZHM indicator at the proper level contributes to the establishment of customer confidence,
thus increasing the proportion of returning customers. Numerous studies have shown that the marketing
costs associated with returning customers are a fraction of the marketing costs associated with acquiring a
new customer.

SZHM = # x 100%, where

R is the number of orders received during the period under review,
NHSZ is the number of orders delivered after the deadline.

Damagerate (SA)

During the delivery process, there are several critical points where the transported goods may be damaged.
The risk of damage is an integral part of the transport of goods, thus the proportion of products delivered in
poor quality.
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STE
SA = %,where

STE is the value of orders fulfilled without damage,
OKE is the value of all delivered orders.

3.3.2 Application of performance key indicator systems: basics of the SCOR system

The essence of key indicator systems is that they evaluate logistics performance not with a single indicator,
but with a system of indicators consisting of several key indicators. A general feature of these systems is
that indicators are classified in a hierarchical order according to specific company/sector needs and into
higher-level categories. Thus, at one time, it is possible to derive from the individual indicators performance
indicators by category, from which, in turn, we can determine the system performance indicator. Catego-
1y-by-category and system aggregation is not a general requirement. There are systems in which there are no
derived indicators.

The real advantage of performance measurement can be achieved if the indicators are measured not only
for one’s own, but also for the processes of major competitors. This so-called benchmark activity allows us to
be able to identify the position of our own performance in the ranking among competitors.

Of course, for a performance measurement system so sophisticated and composed of many indicators, no
general, globally applicable scheme can be given. While frameworks generally exist that can be adapted to
all sectors and corporate environments, they must be sufficiently flexible to adapt to the specificities of the
company carrying out the implementation. One of the most famous such frameworks developed for supply
chains is the SCOR (Supply Chain Operations Reference) system. The SCOR system has been developed by
several companies and interbranch organizations since the mid-1990s and is currently maintained and
developed by a non-profit organization, the Association for Supply Chain Management. Since its launch, the
system has spread very rapidly, being popular mainly among large companies with a global supply network.
SCOR itself does not serve as a mere performance evaluation system, but rather as a complex strategic
management system, however, it is most often encountered in connection with performance evaluation.

The processes defined in the SCOR framework cover the business processes that occur throughout the
supply chain. The standardized elements of the system can be easily adapted to the supply chains of any
product path, whether simpler or more complex. The basic model of the system is based on six main manage-
ment processesol

 Plan. Planning processes include defining resources, requirements, and the communication chain in

line with business goals. This includes developing best practices for supply chain efficiency while
considering compliance, transportation, assets, stocks, and other necessary elements of the SCM.

« Source. Source processes ensure the procurement of goods and services in order to meet the planned or

actual market demand. This covers the entire procurement and supplier management.

» Make. Processes that produce marketable finished products are included, including total production

management, material requirements planning, and facility and asset management.

« Deliver. Includes order management, freight traffic and distribution processes related to the delivery of

finished products.

 Return. Backflow processes are related to the management and receipt of products and information that

come back from customers or suppliers. This includes also post-delivery customer support processes.

» Enable. This includes supply chain regulatory processes such as business rules, capacity management,

provision and management of data sources, contracts, compliance with regulations, standards and risk
management.

The system offers a total of 250 different metrics to measure supply chain performance, which can be
divided into five different performance characterizing categories: reliability, responsiveness, agility costs
and asset efficiency. Businesses that use SCOR decide for themselves which performance characterizing
categories to prioritize and which to settle for an average performance. Standardized metrics allow system
users to compare their own performance with a wide variety of businesses.
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Also to help standardization performance is measured at three different levels in the system:

« Level 1: the level of configuration of the main processes (plan, source, make, deliver, return, enable),
where the scope of the main processes is defined, including geographical scope, industry and customer
segments, stakeholders and context (market, industry and macro environment).

« Level 2: the configuration of the supply chain by forming process groups within the main processes.
Defining geographical scope, line-of-business segments and products can also be important here. Level
2 metrics are multi-process aggregated indicators.

« Level 3: here we already identify elementary processes within the subgroups of level 2, and then assign
metrics to each process. These level 3 metrics should be clearly attributable to the aggregated process
groups and indicators of level 2.

To close the subsection, we present two examples from the international literature of the results of level
1 and level 3 planning.

An international research team conducted a case study of the SCOR model of the global supply chain of air
service catering company Emirate Kitchen Flight Catering (EKFC). The three-level planning described above
is presented on the basis of the case study. The supply chain level 1 main process map is shown in Figure 3.

4 N [ N N N [ I\
Plan Source Make Deliver Return
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and kitchen services feedback
reparation
Vegetables, pIep
Logistics fruits
planning
La‘bora;(;ry d Distribution Unused food
Meats testing of foo
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scheduling )
Kitchen
equipment Preparation Administrative Reusable
. of dishes services equipment
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planning Kitchen staff
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planning staff transport
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Figure 3. SCOR Main Process Map (Level 1) at EKFC

Source: Sundarakani et al.’el, side 489

Figure 3. thus shows the groups of processes within each main process, which can also be called the level 1
main process configuration. During level 2 planning, detailed process maps of process groups and aggregate
indicators measured at the level of process groups are then presented. We do not want to present the details
of process map making here, more information and examples on EKFC level 2 process map making are avail-
able at the link below: https://ro.uow.edu.au/dubaipapers/991/.

An example of a system of level 3 elementary metrics is given from another study. The Indonesian Bureau
of Logistics (Bugol), maintained by the Indonesian government, is responsible for organizing and operating
the distribution of food critical to national food safety. One of Bugol’s activities of such strategic importance
is the organization of rice procurement. An insight into the SCOR metrics system for this activity is provided
in Figure 4.
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Procurement performance
1

Reliability Responsiveness Cost Asset efficiency
Forecast accuracy Planning cycle time Unit labour cost Average shelf life
Rescheduled delivery rate Average delay due to rescheduling in days Unit material cost

Percentage of successfully delivered Product reception cycle time
orders

Cycle time of quantitative and

Percentage of orders delivered on time o e .
qualitative verification

meeting demand requirements

Percentage of orders delivered with Storage cycle time
appropriate packaging

Percentage of orders delivered with

appropriate content Cycle time of paying suppliers

Supplier rejection rate Procurement cycle time

Figure4. Key metrics (SCOR Level 3) in the rice purchase of the Indonesian Bureau of Logistics
Sources: Self edit according to Novar et al.7]

Details on the explanation of each metric, other elements of the SCOR system are available at the link
below: https://ieeexplore.ieee.org/stamp/stamp.jsp?tp=&arnumber=8708814.

3.4 Procurement managementin the food economy

3.4.1 Ensuring the supply of inputs to agricultural production

The starting point for the material needs of the food supply are the inputs necessary for agricultural produc-
tion. In both crop production and animal husbandry, the current assets that most determine production
results can be well defined.

Chemicals and propagating materials are a very significant factor in the production of food of plant origin.
The logistics processes of input supply, as in the agri-food supply chain as a whole, are quite complex, since
material and information processes take place in these markets between organizations of different sizes
and activities with the most diverse economic characteristics. The situation of the supply of propagating
material is further complicated by the fact that about 28 percent of the grain seed need is produced by agri-
cultural holdings themselves.

From the above described, it naturally follows that the wholesale sector plays an important role in the
supply of inputs, in particular the logistical importance of input-side integrators stands out. Commercial
firms that typically reach medium and large company sizes integrate farmers “from two sides”:

- on the one hand, as input distributors, they act as a bridge between chemical manufacturers and seed

producers and the large number of agricultural holdings using their products;

» on the other hand, they buy up and market the produce of the partner producers under cultivation

contracts.

The activities of integrators go significantly beyond trade. Within the framework of cultivation, a number
of additional services (consultancy, input financing, training, information management) are provided to
producers. Integrator services now include logistics services. The market-leading integrators have their own
nationwide distribution network, which includes their own fleet of vehicles, a regionally divided warehouse
system, a system of regional centers and a network of stores that also provide nationwide coverage. With
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their help, it is easy to not only minimize order fulfillment times, but also to deliver the sold inputs to the
warehouse.

The organisational structure, which is divided by business unit and geographically, allows flexible adap-
tation to the needs of local users. In parallel, with the help of internal integrated ERP and information
systems, distribution processes can be optimized at the company level. Smaller, regionally important input
distributors also place great emphasis on logistics services, including freight organization. The economies of
scale disadvantage compared to their competitors engaged in nationwide distribution are reduced by stra-
tegic alliances, the creation of joint ventures. Through the agrochemical joint venture, the owner companies
are also able to implement distribution with nationwide coverage.

The largest share of the turnover of feed mixtures, premixes and feed supplements is carried out by feed
manufacturing and distribution companies operating in industrial-large-scale conditions. Most of these
manufacturers are present in Hungary as members of trans- and multinational groups. Their distribution
activities are characterized by duality: in addition to selling directly to larger production plants, they also
carry out retail sales through a network of contractual partners. Their distribution activities are comple-
mented by the professional consulting service. This group also includes importing companies engaged in
purely commercial activities.

A possible distribution scheme for feed supply is illustrated in Figure 5. A relatively new way of retail
distribution is mobile sales by vans, which can be a suitable solution primarily for backyard and small
goods-producing family farms.

Agricultural
holdings

~

Retail Goods-producting

partners family farms
Feed Agricultural )
manufacturing Storage sites & . Backyard farms
holdings
plants
TESZ/BESZ Agricultural
sites holding

Figure 5. Distribution scheme of feed manufacturer large companies
Source: Self edit

The third group of input supply coordination consists of food processing companies. Although these enti-
ties are not directly involved in the input market, their involvement in this area may be justified in several
respects. The quantity, quality and method of use of the input materials used have a major influence on the
following factors of agricultural products

« specific yield, security of production volume;

» quality and quality homogeneity;

« cost of its production;

- nutritional indicators.

3.4.2 Ensuring the supply of raw materials in the food industry (incoming logistics)

A significant part of the products produced in agricultural production is not sold as final products and is
bought up and processed indirectly or directly by the food industry. A very significant part of the added value
is only then created. Thus, one of the central moments of the domestic food supply chain is the delivery of
agricultural products of plant or animal origin and live animals from the production site to the processing
site. The main steps of this can be summarised as follows.
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Supplier selection
The supply of raw materials can be ensured from several sources. Acquisitions can take place directly from
producers, cooperatives, small wholesale companies, integrators. In Domestic practice, these sources of
supply are often present simultaneously in the supply base of a single processor. Since our accession to the
European Union, there has been a clear rise of integrators and cooperatives. The reasons for thisl 19
» these organizations concentrate a large supply volume, which reduces the complexity of the supply
network;
« the provision of services to producers to increase production security and thus supply security (e.g.
consultancy);
« asignificant number of cooperatives and integrators take on some of the tasks of contact, communica-
tion, storage and transport scheduling and organisation;
- through these organisations, both the quality assurance of the production of raw materials and the
traceability of the products purchased are better ensured;
« seasonal fluctuations in supply can be eliminated;
« the qualitative homogeneity of the raw materials is also controlled and required by the intermediary
organization.

Overall, therefore, cooperatives and integrators simplify the procurement process in many areas. However,
choosing the right suppliers is still a rather complex process, which is based on multi-criteria assessment.
The most important of them arel20. 21;

« value for money offered by the supplier;

« supplier size (quantity of sheet), transport distances, the existence of a contract (vertical coordination)

and quality certification;

» Choice of transaction management structure. According to the way in which transactions are organized
between suppliers and buyers, so-called governance structures can be distinguished. Structures can be
classified according to whether free market or hierarchical nature dominates the management of trans-
actions.

The advantages of the free market mechanism are flexible adaptation to price changes, autonomy for
organisations and, from the customer’s point of view, the possibility of competitive tendering of suppliers.
The disadvantage, however, is that the partner’s performance and market behavior can be little controlled
and sanctioned. Conversely, with perfect integration, coordination is much easier, but adaptation to price
changes is less effective. Domestic medium and large companies in the food industry are increasingly
deciding to attract suppliers to the ownership interest, or possibly to acquire them altogether. In recent
years, there have been several examples of the construction of groups of companies ranging from input
supply to food processing. The risks of supply can be significantly reduced by this.

Organization of the supply of raw materials

The coordination of the delivery of the raw material to the place of use can be the responsibility of both the
supplier and the customer. In today’s practice, the transport of products of plant origin is typically carried
out by suppliers, and the transport of products of animal origin and live animals is typically carried out
by customers. In many cases, the obligation to bear costs and perform coordination tasks is separated (e.g.
the supplier takes care of the transport organization for the time scheduled by the customer, for which he
subsequently receives logistical reimbursement). Food companies that take on the costs and coordination
of freight transport are also characterized by outsourcing of raw material transport activities. The down-
sizing of own fleets achieves significant cost savings and improved transport performance indicators.

Quality acceptance of incoming freights and establishment of compensation

For the vast majority of agricultural products purchased, there are numerical and measurable quality indi-
cators that affect the productivity and efficiency of processing. It is in the interest of both the agricultural
and food sectors that, based on the results of correct quality acceptance, suppliers who achieve better indica-
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tors than the average can receive premization and surcharges commensurate with their performance during
compensation. There are product paths (e.g. sugar, milk) where quality-based premization works according
to a relatively well-developed system, but unfortunately there are also some (e.g. pig product path) where
all the technical conditions are given, yet only a part of the processors have developed a real quality-based
benefit system.

3.5 Organisation of short agri-food supply chains

Nowadays, more and more are seeing the light of day in relation to local products and short food chains
(REL). In Western European countries attention to local products began to gain strength decades ago. Thanks
to this, consumer demand for regionally specific, even multi-generation, conventionally produced food prod-
ucts has emerged. The main challenges related to REL are presented using the article by Horvath, Szerb and
Csonkal?2,

3.5.1 The definition of short agri-food supply chains

The concept of a short food chain in the literature is defined by the authors in different ways. According to
Renting et al. (2003, p. 394) ,.... inter-relationship between actors directly involved in the process of produc-
tion, processing, distribution and consumption of food."23!

Short food chains were divided into the following types by Jarosz[?4! and Ilbery-Maye!?! based on their
spatial extent and sales mechanisms:

a) Direct sales

There is a direct relationship between the producer and the consumer at the moment of sale. The condition
for re-buying is the right quality of goods and a good experience at the time of purchase. The place of sale can
be: roadside point of sale, farmer’s living yard, home delivery, farmers’ market, web store, pick yourself, guest
table.

b) Community marketing-based sales

In the course of social marketing-based sales, the relationships between the REL actors are represented in
an institutionalized form. There are many studies on producer or consumer cooperative shops created as a
result of social marketing, which provide an excellent opportunity for producers to appear on the markets. In
addition, various forms of direct delivery to local catering establishments, mass catering establishments or
local product stores are also popular. In recent years, thematic festivals and farewells have become increas-
ingly popular, which can also be a point of appearance for producers.

¢) Extended supply chain

In the case of the extended supply chain, the producer is not in direct contact with the consumer. One or
more intermediaries enter the chain, whose task is to transmit the relevant information in the channel from
the producer to the consumer. The most important such information is the exact origin of the food (e.g. food
from a family farm, from permaculture, organic, national park or regional food).

3.5.2 Benefits of short food chains

Benefits to producers

According to all international surveys conducted in community-supported agricultural systems, the
responses of the farmers surveyed showed a lower than average age and higher education?® 27), Similar
demographic values can generally be seen by producers in other supply chains. Farms are usually small,
the average plant size does not reach 10 hectares(?8 29, In short supply chains, farmers are characterised by
flexibility and openness to innovation®©., It is a difficult task to transform the plant to such a level that it

45



MANAGEMENT OF AGRI-FOOD CHAINS

becomes suitable for participation in the community-supported agricultural system, as consumers expect
the continuous provision of fresh and varied food. In order to achieve this, plants switching to REL supply
must develop both efficient and flexible operational operation and a form of communication. This is partly
the reason why it is mainly young and skilled producers who are engaged in alternative forms. The fact that
joining an existing network requires from the farmers a wide range of skills and a tendency to innovate also
benefits young and skilled producers.

Trust is an essential condition for the emergence and success of a short supply chainfl. Traditional and
farmers’ markets in large cities attract different layers of farmers. In the case of traditional markets, higher
prices, instant cash payments and habits are more important, whereas in the case of farmers’ markets the
influence of the same factors is less motivating. The farmers’ market sells farmers who can manage a larger
area and have a wider range of products and additional investment plans. Membership in cooperatives and
participation in informal collaborations also have an impact on market vending decisions.

Benefits to consumers

A short supply chain meets the needs of two types of consumers[?l, One type basically prefers a conventional
food supply and only occasionally takes advantage of the opportunities offered by a short supply chain. The
other type is a completely purposeful consumer for health, ethical or other reasons and specifically tries to
avoid the usual general solutions.

Serious sacrifice and a change of mindset on the part of consumers are needed if they want to buy only (or
mostly) local food. Examples of such sacrifices include the abandonment of fruits that do not grow locally
and other foodstuffs, or the periodic avoidance of food that, due to climatic conditions, can only be produced
periodically locally. In addition to these, one should not forget about the abandonment of the convenience
provided by supermarkets, where everything can be bought in one place, is constantly available to consumers,
and in many cases even cheaper.

Benefits to society

Rural development also plays an important role for local economic development for short food chains!3"
32|, Local producers can become suppliers to institutions with a local public function, with the support of
central or local government. The more distant goal of these public catering programs is also to improve the
health of children from lower-income families. From the point of view of the producer, the great advantage
of such programs is that the state order can form a predictable, secure market. On-site processing increases
employment and has a multiplier effect, which can further strengthen the local economy. Another advan-
tage of the programs is that school classes can actively participate in factory visits and excursions, and they
will be able to use the experience gained there in the school or even in the home garden, thus completing
environmental education.

3.5.3 Logistics problems in short supply chains, in particular environmental challenges

The environmental impacts of short food chains are double-edged. It is logical and confirmed by a source
of literature that short transport distances related to the local food supply (either in the transport of live
animals or in the distribution of finished products) reduce both transport costs and emissions associated
with transport processes. An important environmental advantage of local food systems based on geograph-
ical proximity is that transport distances are reduced. However, this benefit may be eliminated by the travel
overhead for consumers. The realisation of the benefits therefore requires an efficient and high-quality
organisation of consumer service (e.g. forming an environmental and user-friendly delivery). Even if special
storage conditions are ensured (e.g. refrigerated storage), there is a possibility that the specific energy
consumption and the emission of harmful substances of the REL exceed that of even imported products.
However, other researchers stress that, when measuring energy use at the system level, the energy efficiency
of well-established and managed international supply chains may even be better than local food systems
with a small transport distance, but operating in a decentralised manner and capable of achieving smaller
sales volumes. The balance could be clearly tilted towards local supply if the costs of covering the transport
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distance between producer and consumer are more borne by the customer, as the chances of organising
multipurpose journeys on the customer’s side are significantly better. In this case, of course, the travel costs
incurred are not only “‘charged” for the transport of the purchased product, but are also divided among the
other purposes related to the travel. This type of transaction, which takes place at the site or near the site at
a point of sale, can take place within the framework of direct sales by producers or community production
programmes typically linked to a settlement. However, there is a serious risk of such production systems
that processing capacities created for the supply of a single producer or a narrow community operate for a
significant part of the year with low utilisation and overall poor efficiency.

Transporting a product from the place of its production to designated markets or food centres is the most
complex and cost-effective process, and thorough, accurate and precise planning is required to ensure the
smooth operation of this process. Transport costs are a very important aspect for companies, they can trans-
port as many products as possible at as little cost as possible, so transport vehicles must be used to the
maximum in terms of their carrying capacity. Thus, even a large amount of products can be profitably trans-
ported to closer settlements. Logistics and resources spent on a short supply chain are ignored or underesti-
mated, despite the fact that logistics has been decisively improving the quality of traditional supply chains
for years. In long chains, there is not only one type of logistics organization, since it can vary depending on
the method of supply and the destination of the product. Warehouses perform more key functions in the
supply chain, storing the product for a longer or shorter period of time at the right temperature, or labeling
and repackaging it so that it can be further delivered to the target market.

The problems illustrated here are serious, but not unsolvable. The most important question is whether
the organisational and infrastructural background and production volumes behind short food chains are
ensured, with which an efficient logistics system can be developed. An excellent example of this is the
Székely product trademark created by the Hargita County Council in Romania. The trademark system satis-
fies the conditions of both local food systems and short supply chains. The system also includes food, indus-
trially produced non-food products, handicrafts and intellectual products. Effective outreach to consumers
is ensured by a multi-element sales system.

The Council organises a monthly farmers' fair. On it, consumers reach products in a concentrated way in
space and time. The cost of traveling to the fair and the emission of harmful substances are not only charged
for the purchase of REL products, as other tourist and cultural attractions accompanying the fair are also an
important part of the supply. Fairs are organized at regular, predictable intervals, so that the purchase can
be well scheduled. Regular local fairs are complemented by the organization of participation in domestic
and foreign festivals and trade fairs, so that the products are occasionally “released” from the local market,
increasing the viability and competitiveness of production. The third element of the sales mix is sales to
local stores and chain stores. These commercial companies, while guaranteeing a secure market outlet, have
an efficient logistics system that allows fast, cheap and low specific energy transport and storage. Thanks
to the use of such conventional sales channels, the trade mark system can provide producers with a stable
market and economic development. Although this is a compromise in terms of maintaining the REL nature
of the trademark system, it also allows for local development of the system. In recent years, significant
processing capacities have been established in Székely Land to increase the added value of products, with
the help of self-resources provided by the steadily increasing sales turnover and with the involvement of
tender resources. Increasing the degree of processing further improves the competitiveness of the products
of the trade mark system.

3.6 Stocksin the supply chain

It is a legitimate consequence of material flow processes that the flow is interrupted and stopped from time
to time. When tangible materials stand in a given place for a given period of time, “waiting” stocks are formed.
By stocks we mean all material goods, products that are available in the company at a given timel33,
Of course, it is not that the material flow just stops “spontaneously” and the stocks suddenly “form” on
their own. Conscious and managed inventory activity is necessary because the individual stages of product
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production and the sale of finished products consist of stages that cannot be precisely matched in time and
space. Rationally formed stocks thus serve to bridge gaps in space and time.

Stocks are material goods that a company accumulates in order to use them in its subsequent production
and sales processes.

Excellent examples of the significance of time differences are provided by the food economy. In the case
of plant-based foods, the raw material from agricultural production is typically produced once a year in large
quantities, while the market demand for the processed food product is continuous throughout the whole
year. The same is true for feed for farm animals. Another example is agrochemicals, which are one of the
most important input groups in crop production. They are manufactured continuously for economic and
capacity utilisation reasons, but are typically used on a campaign basis.

3.6.1 Classification of stocks

Stocks can be classificated in several ways. In this subsection, the most commonly used classification
methods are presented.

The essence of accounting classification is that the breakdown is distinguished by the origin and form of
appearance of stocks. By origin, stocks are divided into two large groups: purchased and own production
stocks. Subgroups by form of appearance are summarized in Figure 6.

Stocks

Own
production
stocks

Purchased
stocks

Semi-
finished
products

Finished
products

Work in
progress

Materials Goods

Figure 6. Accounting classification of stocks

The essence of another classification option, the so-called functional classification is that stocks are classif-
icated not according to form of appearance or origin, but according to their role in economy. This also means
that the division into groups is carried out at a completely different level: it makes sense to carry out the
functional division within a stock keeping unit.

Stock Keeping Unit, SKU: a stock element which is clearly distinguishable from all other stock elements
according to given characteristics and within which there are units of stock which are homogeneous
according to those characteristics and which cannot be further broken down/34.

The design of stock keeping units can be carried out on the basis of a number of properties. Some examples
for characteristics: manufacturer, material, size, packaging, warranty, product description, etc. For example,
in a commercial unit, a stock keeping unit could be an egg of size “M” from farm “X” from deep litter-loose
holding.

Within the stock keeping units, we are obviously not able to form additional groups based on the form of
appearance. The purpose of the functional division is to determine, for a given SKU, how the stocked quan-
tity or value is distributed across stocking goals.

The most important stocking groups by stocking goals are as follows!®:
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» Planned stocks are designed to prepare for forecast and estimated changes in supply and demand. The
amount of stock included here is able to meet the demand and needs for SKU in addition to “normal
course of business”, smooth internal and market processes. It is easy to see that the planned stocks are
burdened with significant risk. We can only estimate the demand for each period. There are inaccura-
cies in our forecasts, and unexpected orders, unpredictable demand run-ups, and other disruptions (e.g.,
temporary disruptions to stock refill) may occur at any time.

» Preparation for unexpected demand events and supply disruptions is provided by security, also known
as buffer stocks. They can be perceived as a kind of safety margin, with which we are able to “weather”
extraordinary events, to ensure a continuous flow of products.

- In many cases, it happens that for a particular production process, the flow of material occurs in
stages, cyclically, from the preventive process. In such a situation, cycle stocks ensure production secu-
rity between two supply periods. In another approach, a volume of stock that is sufficient to meet the
demand between the time between the order placed for refill and the receipt of the ordered item can be
called a cycle stock.

3.6.2 Stocking cost

The costs incurred in connection with stocking can be divided into three parts, depending on which
processes in stocking they arise.

1. Stock keeping costs (often mistakenly referred to as warehousing costs) arise in connection with the storage
of stocks in a broad sense and the associated additional processes. The main costs here includel3®!:

« Opportunity cost of capital invested in stocks. The capital lying in the form of stocks in the warehouse
may not be used for other profitable activities or developments, nor can it be committed to financial
investments until it is returned. The resulting loss of profit is not shown as an explicit cost, however, we
must nevertheless take it into account between the expenses of stocking.

» Costs incurred in connection with warehousing processes. These include depreciation or rent of ware-
house buildings, personnel costs of warehouse employees, warehouse energy consumption, or costs of
register and guarding.

« Loss due to a decrease in stock value: damages resulting from physical wear, deterioration, obsoles-
cence, theft, or other deterioration.

Stock keeping cost elements are typically in linear relationship with the stock value: the higher the stock
value in warehouses, the higher the stock keeping cost will be. The indicator that expresses the correlation
numerically is the stock keeping cost rate. The stock keeping cost rate expresses, for a given period (e.g. a
year), the number of units of stock keeping costs per unit stock value over a given period.

2. Ordering costs incure in connection with the refill of consumable stocks. Typically periodic expenses that
are independent of the order quantity. The most important costs included here:

« costs of contact with the supplier;

» administrative and communication costs of order preparation;

« transport costs;

« costs of receipt and quality control of incoming shipments.

Part of the stocks (semi-finished and finished products) are not ordered by companies from external
partners, but are produced by themselves. In this case, too, a kind of “internal ordering” cost arises. This is
nothing more than the cost of switching production capacities (e.g. production lines) to the production of a
particular product. In the food industry, for example, it is usually the case that a product has variants with
several flavours. At this time, variants with different flavors are produced on one production line, producing
one version at a time. During the switch from one flavor to another, downtime and the associated loss of
capacity are to be considered as losses.
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3. Stock shortage cost arises when we are unable to satisfy a customer order due to lack of available stock.
In the case of an unsatisfiable customer order, we need to distinguish two cases according to whether the
customer is willing to wait until his order is fulfilled at a later date.

« If the customer does not cancel the order, the company must do everything possible to satisfy the
demand as quickly as possible. By this we mean the priority production or purchase of the requested
product(s) from an external source, as well as the emergency delivery of the order item. However, there
are also administrative costs for maintaining the order.

- The situation is even worse if the buyer cancels the order. In this case, we have to count the loss of
collateral for the missed sale as an immediate expense.

The list shows that identifying, measuring and recording stocking costs is not always an easy task. Many
of the cost elements described here are implicit (hidden) and the separation of explicit costs is only possible
with a well-operated management information system.

3.7 Inverse and waste logistics

3.7.1 Defining inverse logistics

Inverse logistics is located within waste management logistics, it got its name from the fact that the goods
(which in this case are waste) have the opposite direction to the direction of flow of the product produc-
tion. Inverse logistics is the development of a waste supply/processing chain (WSC) within the extended
supply chain (ESC). Through this activity, it supports the reduction of environmental pollution, the return
of production factors to supply chains, contributes to the development of circular farming, the reduction of
the ecological footprint and helps to ensure the concept of sustainable development. Another approach is
that inverse logistics is a broader category than waste management logistics and environmental protection
is just one aspect of the concept. There is also an approach whereby it means expanding the satisfaction of
individual customer needs (traditional logistics processes) with the social need (inverse processes) to collect
packaging material, car wrecks, etc. left over from use for utilisation or disposall®.

Grouping can be carried out according to several criteria based on the literature, a summary of which is
presented in Table 4:

Table 4. Classification of inverse logistics

By sourcel38! By extent39]
Economic inverse logistics Micro level
Legal-environmental inverse logistics Macro level

Based on the source, two types of inverse logistics can be distinguished, which are as follows:

- Economic inverse logistics: Collection and reuse of primary packaging waste e.g. deposit system for
beverage bottles.

» Legal-environmental inverse logistics: Collection of types of waste that are not used in their original
appearance but as a raw material or energy source, e.g. other agricultural waste.

3.7.2 The concept of green logistics and sustainable agri-food supply chain

In the food economy, the problem of labor shortages and distances triggered the pursuit of new techno-
logical solutions relatively early on. Due to these needs, remotely controlled, satellite-controlled machines
appeared in the fields, but the category of global products also emerged. These consumer demands require
bridging the problem of the availability of a range of products without time (seasonal products displayed per
season) and geographical limitation.
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As one of the world's largest food producers, the European Union is currently able to influence global
production, thereby affecting food prices. Behind the improvement in agricultural productivity, the devel-
opment of monoculture, irrigation, advanced implements or even pesticides can be highlighted. However,
these factors of production place a much greater burden on the environment than in the past, e.g. biodiver-
sity is reduced, nitrogen pollution increases, etc. and the overall energy efficiency of production is reduced
in order to achieve higher food production yields. The big question for the next period is therefore: How can
the current demand for food continue to be met so that the environmental impact of agricultural production
can be reduced?

According to data published by the FAO (Food and Agriculture Organisation of the United Nations), a
third of all food produced in the world does not reach the consumer?!, In the European Union, 87.6 million
tonnes of food are wasted every year!*!l, In addition to saving the cost of an unnecessarily wasted resource,
saved food provides an opportunity to moderate the problem presented above. In view of the above, the EU
has decided to halve food waste per capita by 2030 and become climate neutral by 2050 (European Green
Strategy)“2, Among the campaigns that are becoming more and more widely known nationally, the “Live to
the full” campaign can be said to be outstanding, for example, which draws attention to raising awareness
and supports food rescue with posters, recipe books and other actions.

Although the effectiveness of this type of campaign (reaching end consumers) is difficult and may fall
short of expectations, it requires much lower costs than changing other components of the food supply
chain®3],

According to a study, about 70% of recycling processes are associated with logistics costs, therefore the
proper structure and efficiency of the logistics system is very important. Within recycling processes, addi-
tional sub-processes can be divided, these can bel*4!:

« the process of collecting spent products,

« the disassembly process,

« the selection process,

« the distribution process and the

» waste logistics process.

Environmental protection and logistics are in connection at several points, including/4!:
- Environmental damage associated with logistics activities,

» Coordination of infrastructure and quality of life in urban development,

» Participation in waste management,

 Participation in the operation of the production chain and waste chain.

Logistics activity itself causes environmental damage, such as the burdens associated with transport,
factors related to the collection of goods, factors occurring during storage and distribution. To eliminate
them, we can see examples from short-term solutions to long-term planning, e.g. rationalizing the distribu-
tion system or introducing new solutions. Logistics also plays an important role in settlement development,
since in addition to economic aspects, the living conditions of the people living there are equally important.
Logistics can complete processes also when performing the specific tasks of waste management, while its
role in the operation of supply chains is also indispensable.

According to a Hungarian study™¢! assessing the practical implementation of inverse/green logistics, a
large number of companies are already using some less environmentally harmful method, e.g. reuse. However,
no possible environmental solutions are used in transport, e.g. use of a route optimization program, use of
hybrid vehicles with eco-engines, etc. This was due to the significant cost difference, even though a signif-
icant number of the organisations involved in the study declared themselves committed to sustainable
development.

As an example, the inverse logistics processes of wine packaging materials are presented by 4R research
(Reduction at the source, Replacement, Reusing, Resycling)47..
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Table5. The inverse logistics processes of wine packaging materials by 4R research

Name Description Example

Preventive task

Reduction at the source Reduction of proportions/quantity Label reduction
of conventional raw material

Replacement Replacing traditional raw material with an Cartons made of environmentally friendly
environmentally friendly alternative corrugated paper

Reusing Reuse of materials Reuse of compartments

Follow-up task

Resycling Processing and recycling of materials Use of wine barrels for other tasks

Despite the fact that agricultural/industrial waste is regulated by a large number of legislation, the
producer still has a fundamental influence on the amount and management of waste. Performing preven-
tive tasks is always more efficient than follow-up task. The first of these is when the proportion of traditional
raw materials can be reduced or waste can be prevented by reducing the amount of raw material In wine-
sector processes, the need for raw materials for bottling wine can be reduced if smaller labels or bottles with
fewer raw materials are used. Solutions where compartments are replaced by cartons made of environmen-
tally friendly corrugated paper can also be effective, but it is already an improvement if the compartments
are not disposable, but are constantly reused to perform the original function. In the event that the product
has lost its original function, but still has usable material, it may be worth choosing its processing instead of
producing a completely new product.

There are also good examples of long-term planning. In many cases, it is already taken into account in
packaging design that material handling is the biggest cost carrier of logistics, so many goods are sold imme-
diately from pallets, for example at large retail chains such as Tesco or Lidl. With this conscious design, for
example the manufacturer can save a lot of packaging materials, as well as make delivery faster and reduce
warehousing work.

In Italy, support was given at the legislative level for ,0 km products’ aimed at creating short supply
chains®8l. The concept was based on producers being able to sell goods to consumers through direct sales,
which motivated a reduction in logistics costs and a boom in local products. Setting a good example, the use
of ,0 km products” was an advantage in the selection process for food procurement tenders in the region, but
in public institutions and mass catering, part of the annual use had to include products of this type.

There is also a case where food waste is handled with an IT solution™9l. At the Sofitel Hotel, the discarded
food items are not only sorted, but the amount and cost of them are recorded with a specially designed
software called Winnow. With the chosen method, real-time data are available to guide which areas require
intervention and targeted actions.

The Szatyor Bevasarld Kozosség embodies a grassroots initiative. The implementation of the principles
of localization and sustainability is ensured by the basic concept, on the basis of which there is no stock
of goods accumulating ,stock”, the collection points ensure only the service of the pre-placed demand-
based order. A maximum distance of 70 km between the place of production of the food and the end-user is
allowed, thus short transport distances contribute to reducing costs when purchasing local quality products.

The above examples, whether from below or from above, highlight good practices that suggest a positive
vision for the future. The will to adapt technological solutions is proven, all that remains is to strive for avail-
ability and affordability.
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4.1 Introduction

Food quality is not easy to define. Moreover, there is no single definition of food quality that is comprehen-
sivelll ie that would contain all the elements of the definition of food quality. W. Edwards Deming defines
quality as: “.. a predictable degree of consistency and reliability of a product with a quality standard that
meets the customer”?, so it makes perfect sense that the definition of food quality changes depends on
changing needs and requirements of customers or consumers.

Food quality is primarily directly related to the sensory properties of a particular food product® and each
consumer determines the quality of food based on their senses and evaluates: appearance, texture and
tastell, A holistic approach in defining food quality involves several value groups. These are: the psychological
or nominal value of food, based on concepts usually difficult to explain, opinions (prejudices) and consumer
expectations about the product.

The psychological or nominal value group is followed by a cultural or social food value group. This is
followed by a political group of values that is particularly pronounced in developing countries, and finally
there is the ecological group of values, which includes an assessment of the environmental impact of food
production and processing®. However, food quality is also defined by specific types of food such as ethnic
foodl®!, which is specific to a particular ethnic group determined by culture, origin, socio-demographic char-
acteristics and even social statusl®], such as kosher! food which must be prepared according to the provisions
of the Jewish Food Law, ie halal? food according to Islamic Lawl!’.

A specific group of foods includes functional foods which, in addition to their nutritional value, also have
preventive and / or health benefits 18 9, If we add to this a specific form of tourist offer, known as gastro
tourism (English food tourism 19, and especially organic food™, then it is quite clear that there is no single
definition of food quality, but we can speak about food quality attributes or properties in the production
chainf2,

1 Kosher in Yiddish is a term for the Hebrew term kashér (vja), meaning ‘fit’ or healthy, in good ‘shape’.
2 Halal or Arabic halaal (J>) means pure or permissible.
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4.2 Attributes or properties of food quality in the production chain

Attributes or properties of food quality in the production chain®! are divided into two groups:
1. External or extrinsic quality attributes
2. Internal or intrinsic quality attributes

External or extrinsic properties of food quality!’® relate to:
 Features of production systems

- Environmental aspects

» Marketing and communication.

The characteristics of production systems refer to the entire production process in which a particular food
product originated in the entire agri-food chain. This really includes product features such as:

« origin of agricultural raw materials according to location and type of production (organic or conven-
tional)],

« use of pesticides, GMOs[™ and treatment of domestic animals!!e. 17,

« yields and quality of agricultural raw materials in a given production / vegetation year,

- stability and losses of agricultural products during harvest, storage and transport,

« length of transport!!8 and distribution to consumers,

- technological process of processing an agricultural product into a food product, which includes the
use of additives, control and analysis during the production process and keeping food products from
spoilagell9.20,21,22,23],

In other words, the characteristics of production systems include all the characteristics of agri-food
chains and traceability within the agri-food chain3.

Environmental aspects of external (extrinsic) properties of food quality are mainly focused on the impact of
packaging materials on agricultural products on the environment?* 25 and on food wastel?¢], Namely, packaging
materials and food packaging design must ensure the stability of the food product in the prescribed storage
conditions within a certain shelf life, which means effective prevention of spoilage. On the other hand, the
most effective packaging materials also pose an environmental threat due to their slow degradability(?’].
Due to the growing environmental awareness, most consumers in highly developed countries increasingly
consider food packaging waste as a serious threat and choose food products whose packaging is biodegrad-
ablel28l, Moreover, such materials are being developed that will completely replace plastic??l. Some of these
materials are already in use and are part of the circular economy!3°!,

However, when it comes to food losses, as a form of external quality properties of food products, the situ-
ation is a bit more complicated. First, food waste and food waste management in agri-food chains* have
only been discussed for twenty years. Namely, in agricultural production, great attention was paid to losses
during the harvest, storage and transport of agricultural products. On the other hand, losses incurred in
the food industry, households and restaurants went ‘under the radar’. Today, food companies, due to their
social influence and economic interests, are making more or less efforts to reduce losses in technological
processesl3l, Fifteen years ago, it was noticed that large generators of food waste are members of the last
‘link’ in agri-food chains, which are consumers divided into two groups; restaurants3? and households/33l.
Unfortunately, this leads to a paradox, because often lower-income households with lower purchasing
power waste more food than higher- and middle-income households®. In any case, the amount of food
waste and food losses must be reduced, and in order to achieve this, many activities are needed to address
the cause of this extremely negative phenomenon3. However, food waste will always occur in the agri-food
chain. Therefore, in highly developed countries, food waste from households and restaurants are seen as a
useful raw material in the circular economy®l,

3 cf ch. 1. Agricultural food chains— 1.6. Traceability in the agri-food chain
4 ¢f ch. 1. Agricultural food chains — 1.2. What are agri-food chains and who are the stakeholders in them?
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Marketing and communication as external (extrinsic) property of food quality is something that is given the
utmost attention, primarily for economic reasons, ie increased sales and consequently higher profits by food
companies. Today, there is almost no serious food company that does not shower consumers with leaflets,
promotional materials, advertisements in public media, posters, etc., presenting soy products and empha-
sizing their nutritional value, quality control of their products to care for consumer health, the origin or orig-
inality of raw materials, and often emphasizing the modern technological process of production and imple-
mentation of certain quality management systems as a guarantee of safety, reliability and health safety of
their food products. Moreover, it is already common practice to find an info phone number on the packaging
in a visible place where consumers can express their remarks, complaints and compliments on behalf of a
particular food product.

However, in addition to all these activities, food incidents occur, which are most often manifested as
acute food poisoning or are prevented in the event that state control bodies, specifically sanitary and market
inspection according to the findings of accredited laboratories of state food agencies, act in accordance with
their legal authority and order the withdrawal of certain food products from the market. In this case, risk
communication is applied®®. By definition, communication in risk situations is the exchange of information
between risk assessors, risk managers, consumers and other stakeholders regarding the occurrence of risk,
factors that determine its occurrence, consequences and prevention measures and/or specific actions of all
stakeholders in the agri-food chain. Communication in risk situations is a component of barriers to risk
assessment and management, whose three components are:

1. Risk assessment
2. Risk management
3. Communication in risky situations.

Effective communication in risky situations can be achieved;

» Physical or health well-being of people

» Consumer confidence in food supply and regulatory systems

- Environmental Protection

« Improving the overall quality of life including socio-economic and psychological factors.

Internal or intrinsic properties of food quality!’3! refer to:
4, Consumer health safety
5. Shelf life of the product and its sensory (organoleptic) properties
6. Reliability and practicality of the product

Consumer health safety is a basic and ultimate property of food quality5. If the food is not healthy, poisoning
occurs in acutel®! or in chronic form. The following factors threaten consumer health safety!!3!:

« Pathogenic microorganisms!39 40!

« Toxic substances/4!

» Foreign objects

» Occurrences of natural disasters and catastrophes

The shelf life of a product and its sensory properties is second in importance to food quality. The expiration
date is primarily related to the reliability of consumer health, ie microbiological spoilage of the food product.
However, in some cases the shelf life may be related to the physical properties of food products/*2], as well as
to changes in the chemical composition and sensory properties of products!43l,

Product reliability and practicality is an extremely important property of product quality from a consumer
perspective. Namely, modern consumers are looking for a food product that they expect to be:

 healthy and good nutritional properties,

» good taste,

5 Explained in detail in ch. 4.3. Sources of danger in the agri-food chain.
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* easy to use,

« whose preparation does not take long,

- which has stable sensory properties even after opening the packaging, of course provided that it is
stored in the conditions prescribed in the instructions for use and storage,

and which is packed in practical packaging that allows its easy use.

Therefore, food producers invest great efforts and resources in research and development of products that
will meet the demands of consumers!44 45 46],

In essence, the reliability and practicality of the product is the result of the first and second internal
(intrinsic) attributes of the quality of the food product. However, the success of the sale of this food product
depends on this internal attribute of quality, because if customers do not accept it, the return on investment
in the development of this product will not be realized.

4.3 Sources of danger in agri-food chains

Sources of danger to human and animal health in agri-food chains can be;
« metabolic products of plants, animals and microorganisms,
» chemical and biological toxic substances from the environment,
» purposefully added food additives,
« and substances produced during food processing.

Although food is necessary for our body, if it is contaminated with pathogenic microbes or their toxins
or other contaminants from the environment, in this case food can play a major role in the transmission
or development of disease. Contamination of food with pathogenic microorganisms or toxic chemicals can
cause a number of health problems. Food contamination is responsible for more than 200 diseases such as
intestinal diseases and other foodborne diseases, and can lead to death. Of course, toxic components can be
found in foods of animal and plant origin, as well as in higher fungi, which are used as a food source. Such
toxic compounds can damage certain organs and systems, such as the skin, cardiovascular system, and can
manifest systemic negative effects by binding to hormone receptors or affecting the nervous system. Food
safety hazard refers to any product present in food that causes harmful effects on the health of consumers“7.

All sources of danger in the agri-food chain (food hazards) are divided into:

« biological,

« chemical,

» physical.

4.3.1 Sources of biological hazards in the agri-food chain

Some pathogenic bacteria and fungi, but also some viruses, prions and protozoa, contaminate food during
production and processing, but also during its storage and transport before consumption. During their
growth, these microorganisms can secrete various components, including toxins. Also, these organisms
are responsible for the formation of some other harmful substances that can contaminate food after the
breakdown of pathogens in the finished food or food product. Today, food is a global product and its trans-
port takes place over long distances, and there are great opportunities for contamination during transport.
Unfortunately, consumers and government food control agencies are aware of this only in developed coun-
tries, while countries do not have sufficient knowledge about foodborne diseases, despite the fact that there
are millions of diagnosed cases of various forms of food poisoning worldwide48 4916

Listeria monocytogenes, Campylobacter spp., Escherichia coli, Salmonella spp., Staphylococcus aureus,
Bacillus cereus, Shigella sp., Shigella sp., Vibrio vulnificus and Vibrio parahaemolyticus, are among the most

6 Cf. Chap. 1. Agricultural food chains —1.1. Introduction — Uruguay Round of negotiations - GATT
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common and dangerous foodborne pathogens. In order to prevent food contamination with these patho-
gens, measures are being taken to control the microbiological safety of fresh raw materials of animal origin
(milk, meat, eggs, fish and seafood, but also fruits and vegetables) and to monitor the technological process of
processing raw materials into food products, preventing the so-called cross-contamination. This term refers
to the contamination of food with undesirable and harmful substances, which may be naturally present,
added during the process of production, processing and storage of food, or which reached the food acciden-
tally simply by momentary carelessness.

Namely, equipment and surfaces in contact with food in the food industry can themselves become a
substrate for the development of pathogenic microbes, which is known as biofilm. By definition, biofilm is
a sessile community of bacteria and molds in deposits of complex sugars, and proteins that contain sugars
and in which dust from the air is deposited. Biofilm is usually created on the border between two aggregate
states. This is exactly the case in the food industry. Therefore, numerous preventive measures are imple-
mented, and in addition to constant microbiological controls of control laboratories that must be carried
out by each food manufacturer and prescribed by law and other legal acts of individual countries and the
EU, the obligatory preventive measure is washing and disinfection of equipment and work surfaces in the food
industry. and food distribution, including the retail sale of fresh meat, cured meat products, fresh fish and
shellfish.

Today, the best results in preventing biofilm formation are achieved by the use of surfactants’ and alka-
line compounds for the treatment of work surfaces and equipment before washing and rinsing with water
under pressurel®0.51,

4.3.2 Sources of chemical hazards in the agri-food chain

Certainly the most drastic epidemiological case of chemical poisoning in the food chain is the example of
Minamata disease (syn. Minamata syndrome) which was recognized and described on May 1, 1956, and the
epidemiological study was completed in early January 1957 under the leadership of Dr. sc. Shoji Kitamura,
full professor at Kumamoto University School of Medicine in Japan®2. Namely, the Japanese chemical
company Chisso from its factory located near the city of Minamata released large amounts of methylmer-
cury into the Minamata River in wastewater. As the river flows into the bay of the same name, which is
rich in fish, mercury has accumulated in marine organisms and through the food chain has accumulated
in humans, causing severe neurological disorders and even malformations in fetuses!®3. The next case was
repeated five years later in Ontario, Canada, when the chemical company Dryden was found to have polluted
the Wabigoon River ecosystem with approximately 10 tons of mercury between 1962 and 1970, and it is esti-
mated that recovery of the ecosystem will take 50-70 years>4.

These are just two drastic examples of mercury poisoning of aquatic ecosystems that reaches fish and

shellfish consumers through the food chain.

Sources of chemical hazards in the agri-food chain are:

» Heavy metals; with two drastic examples of contamination and food poisoning by heavy metals, specifi-
cally mercury, described above.

» Food additives; food colors, sweeteners, flavor enhancers, preservatives and antioxidants. Namely,
although their maximum quantities in which they may be present in food products are strictly deter-
mined and controlled by the competent laboratories, in case of any non-compliance they can be a
serious source of chemical danger to consumer health.

« Residues of plant protection products; the active substances of many plant protection products are neuro-
toxic and even potentially carcinogenic and some are under strict control and their actual carcino-
genicity is still being investigated!s!,

7 Surfactants are substances that reduce the surface tension of water, ie reduce the forces acting on the interface between the two
phases, which allows the formation of foam, creating an aqueous emulsion with liquids with which water does not mix (eg oil) and
aqueous suspensions with substances which water does not otherwise dissolve (e.g. with fat). Surfactants are the main ingredients
of detergents, industrial means for removing impurities by washing in water.
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» Mycotoxin residues; which represent an increasing source of danger in the agri-food chain, especially in
post-harvest management and storage of agricultural and food products.®
« Dioxins; which occur in the wild after large forest fires, and cases of dioxins entering the agri-food
chain?® are also known. Cases of intentional dioxin poisoning are also known to the public!©.
In any case, the sources of chemical hazards in the agri-food chain can only be controlled by strict preven-
tive measures that include analysis of soil, water, agricultural raw materials that go into processing and,
finally, finished food products.

4.3.3 Sources of physical danger in the agri-food chain

One of the drastic examples of sources of physical danger in the agri-food chain is the contamination of milk
and dairy products, meat, fish, vegetables and grain crops with radionuclides B3I, 134/137Cs, 90Sr after the Cher-
nobyl disaster on April 26, 1986. This has led to a ban on agricultural production on 265,000 ha in Belarus,
130,000 ha in Ukraine and 17,000 ha in Russia®. However, radionuclides do not reach the agri-food chain
through nuclear disasters, but also through the use of mineral fertilizers, in which phosphorus is derived
from phosphate ores that have a naturally elevated concentration of radionuclides that accumulate in the
plant. transfer of natural radionuclides from soil to crop!®7.58.59],

However, radionuclides are not the only source of physical danger in the agri-food chain, but they can also
be pieces of glass or small metal and plastic objects, which can fall into the packaging of the food product
before it is closed.

4.4 Incident prevention in agri-food chains

Incident prevention in agri-food chains takes place at three levels:
1. Providing the necessary quantities of food, in order to achieve food security of the population of each
country or region!
2. Ensuring hygienically and healthily correct food, ie food safety, the consumption of which will not
cause acute poisoning, nor chronic diseases of those who consume it.11
3. Food defense measures
However, the main tool used at all three levels is traceability in agri-food chains.!?

4.4.1 Food security of the population of each country or region

The most accurate definition of food security of the population of each country or region was given at the
World Food Summit in 1996 and it reads:

“Food security exists when all people at all times have physical and economic access to sufficient, safe
and nutritious food that meets their nutritional needs and inclinations for an active and healthy life.”

For food security to exist, four elements must be met!¢9!:

1. Availability of food: Availability of sufficient quantities of food of adequate quality, supplied by domestic
production or import (including food aid).

2. Access to food: Access of individuals to adequate resources (rights) to acquire adequate food. A right is
defined as a set of all goods over which a person can establish control over the legal, political, economic
and social organization of the community in which he lives (including traditional rights such as access
to shared resources).

8 Seech. 1. Agricultural food chains — 1.4. Post-harvest management of agricultural products in agri-food chains
9 Link: https://www.europarl.europa.eu/news/en/headlines/society/20110121STQ12289/dioxin-contamination-in-ger-
many-meps-call-for-stricter-controls-penalties
10 Link: https://www.newscientist.com/article/dn17570-skin-growths-saved-poisoned-ukrainian-president,
1L Seech. 1. Agricultural food chains — 1.2. What are agri-food chains and who are the stakeholders in them?
12 Seech. 1. Agricultural food chains — 1.6. Traceability in the agri-food chain
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3. Use: The use of food through proper nutrition, clean water, sanitation and health care to achieve a
state of nutritional well-being in which all physiological needs are met. This reveals the importance of
non-food inputs in food safety.

4, Stability: It means that the population, household or individual must have access to adequate food at
all times. The risk of losing access to food as a result of sudden shocks (eg economic or climate crisis)
or cyclical events (eg seasonal food insecurity) should be kept to a minimum. Therefore, the concept of
stability can refer to both the availability and the access dimension of food safety.

Unfortunately, food insecurity is present in many parts of the world today!®l, and the main reason for this
is global climate change, which particularly affects third world countries®2., If climate change is added to the
loss of natural resources, especially the soil necessary for food production!é3 4, the threat of world hunger
becomes a certain scenariol®,

4.4.2 Hygienic and health food safety

Hygienic and health safety of food is essentially the biological, chemical and physical status of food that
allows its consumption without the risk of injury, disease or mortalityl®el.

However, the international term ‘food safety’ includes culture, organization and social climate, ie the
overall production, economic, technological, legal and social conditions in which food is produced, distrib-
uted and consumed without or with a minimum level of risk to consumer health!¢”l. As food security is a
strategic issue extremely important for the national security of each country and region, on 28 January 28
2002, the European Union adopted Regulation No 178/2002 of the European Parliament and of the Council
laying down the general principles and requirements of food law, establishing the European Food Safety
Authority and laying down procedures in matters of food safetyl®8l. Based on this document, the European
umbrella organization in charge of proposing, coordinating and implementing food safety policy is the Euro-
pean Food Safety Authority (EFSA).13 Food agencies in all EU member states work closely with this organiza-
tion because it is known that all provisions of the European Parliament and the Council of Europe, as well as
European Commission directives have binding and direct implementation in the legislation of EU member
states. As EFSA was founded with the aim of being a source of scientific advice and communication on the
risks associated with the food chain, its official journal EFSA journal* publishes a number of analyzes, opin-
ions, recommendations and studies available to every EU and global citizen.

At the United Nations level, the same activities are carried out by the Food and Agriculture Organization
(FAO)®, which operates mainly in third world countries through education and technical assistance. In the
United States, it is the US Food and Drug Administration (FDA)!® and the United States Department of Agri-
culture (USDA).Y

In any case, despite all the concerns about food safety in terms of hygiene and health, one thing is certain,
and that is that “there is no food security without food safety” 18[69],

4.4.3 Food defence

Food is a strategic product, so today more and more attention is paid to the defense aspects of the protection
of agri-food chains within food systems. This term is known as food defence and represents the adoption
and implementation of all measures of protection against agroterrorism and food terrorism, in order to ensure
protection against any intentional food poisoning and the use of contaminated food as a weapon!’?l. Namely,

13 Link: https://www.efsa.europa.eu/en/aboutefsa

14 EFSAjournal [Online ISSN: 1831-4732] can be found at: https://efsa.onlinelibrary.wiley.com/journal/18314732. The journal is indexed
in the reference database of scientific journals Journal Citation Reports in the field of ‘Food Science & Technology’ in which in 2020
it is ranked as 53 out of 144 journals and belongs to the second quartile (Q2).

15 Link: http://www.fao.org/food-safety/en/

16 Link: https://www.fda.gov/food

7" Link: https://www.usda.gov/topics/food-and-nutrition

18 Orig. ‘ There is no food security without food safety’
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as strange as it may seem to the average person, the fact that the whole story is not harmless is shown
by the fact that a manual for training members of the terrorist organization al-Qaeda was found during a
search of an apartment in Manchester (UK). Lesson 16 describes how contaminated food can be used as a
weapon!”l, However, apart from intentional contamination of food caused by terrorist activity, often with a
political motive, perhaps the most pervasive form of intentional contamination is to improve profits, ie to
harm competition or to retaliate against competitors. In any case, the ‘motives’ of mentally disturbed people
and local extremists should not be ruled out!72,

The question is how to fight agro-terrorism and food terrorism?

The answer is simple; traceability and strengthening of food safety culture.

Therefore, each defense strategy essentially combines all the principles of ‘food security’, ‘food safety’ and
the basic tool by which it is implemented is traceability in agri-food chains. Food defense is an extremely
important security issue and must be an integral part of any well-designed agri-food system.

4.5 What are agri-food systems?

Agri-food systems, in terms of specifics that may relate to the type of product and/or the method of produc-
tion and the number of stakeholders, become components of food systems. Although there is no single defi-
nition of food systems!”3, they are determined by a range of activities carried out on the establishment of
agri-food chains, food security activities and other activities such as environmental protection and biodiver-
sityl”4l, What is being sought is the establishment of an elastic, flexible and resilient food system that is able
to fulfill its functional goal — to ensure food safety — despite disturbances and shocks, whether economic or
natural. The resilience of such a system consists of the following components:

« Robustness (impact resistance)

» Redundancy (ability to absorb interference)

« Flexibility or speed (recovery potential for lost food safety)

» Resourcefulness or adaptability (percentage of food safety lost: recovered)

However, the highest level in the organization of any system, including the food or agri-food system, is
sustainability”,

According to the FAOQ, a sustainable food system is one that provides food security for all, without compro-
mising the economic, social and environmental foundations for creating food security for future genera-
tions!76. 77,

Unfortunately, today’s food systems are definitely not sustainable. There are the following reasons for this:

« Food supply based solely on market economic models that depend on steady growth in consumption.

» The agri-food system is dominated by a small number of large global companies that tirelessly strive for
growth and monopoly, while eliminating trends toward sustainable and healthy food. This puts pres-
sure on producers to produce food at low prices, and this is possible only with the use of agrochemicals
and increasing the consumption of fossil fuels.

» High flow of production and consumption in the supply chain inevitably leads to waste, especially
by retailers and consumers. This reduces the resilience needed to cope with global shocks and major
disturbances caused by the effects of climate change, but also plant pests and diseases.

» Globalization of the food and agricultural raw materials market, which theoretically predicts poverty
reduction due to the overall strengthening of international trade, in practice often redirects local agri-
culture and land use for food exports to developed countries has led to poor outcomes such as deforest-
ation, pollution and biodiversity loss.

- Some of the positive policy measures of individual government countries, such as subsidies for agricul-
ture or incentives for the food industry, aimed at addressing environmental and health issues, often fail
due to conflicts with the interests of large corporations.

» The system of sanctioning environmental and health incidents is almost inefficient due to the activi-
ties of various lobby interest groups (individual stakeholders) in agri-food chains.
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» Research and policy on the agri-food industry have a reductionist character that does not recognize the
unbreakable link between environmental health and human health.

When we add to this the intensifying and faster climate changes and catastrophes they bring!® 79, as
well as the latest pandemic of covid-19 virus8% and also future pandemics, it is clear that radical changes
in production methods and food consumption are needed!®l. Therefore, research and development of new
sustainable technologies and education play a major role in the development of sustainable food systems
based on sustainable agri-food chains(®2,
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5.1 Introduction

Increased interest in the issue of food quality and safety is associated with increased demand as a reflection
of changes in the content and meaning of food supply chains. In fact, it is a series of qualitative changes
faced by the agri-food complex as a result of the need to establish competitive patterns of competition in the
sector. Namely, as the final front of consumption, food consumers represent a key reference point that defines
the concept of food quality, and which is very closely related to the perception of safety for the same. From
the consumer’s point of view, in fact, several aspects contribute to defining the quality of a food product: it is
not only internal qualities such as taste and other organoleptic properties, but also external factors such as
origin and labeling!!l. Also, the quality and safety of food are the subject of public debate, ie a key factor that
defines food policy and industry. Namely, all these aspects draw public attention to the issue of food safety
and quality. It is not surprising that food quality safety assumes a prominent place in the political agenda, as
well as in the sphere of consumer behavior. Taking all this into account, it could be said that the consumer
is a pivotal component that in its maturation has become critical, demanding and picky when it comes to
food. Therefore, the issue of quality and safety is the basis of differentiation policies, ie without such an
approach it is impossible to imagine a modern competitive company that produces and offers food in a
highly saturated and sensitive food market. Differentiation or the way of finding a whole range of prominent
product features related to the designations of its origin or the way or technology of production that may
suggest certain environmental or ethical aspects, creates a basic assumption of the concept of quality. Labe-
ling or branding are the strongest tools that contribute to successful differentiation, and this is supported
by research that confirms that consumers always check when buying whether a product has any labels that
suggest quality and thus guarantee them certain characteristicsl?.

5.2 Consumer awareness of food quality and safety

There are many ways in which the concept of food quality is defined, and analogously its safety. It is a
common opinion that quality has its objective and subjective dimension. The objective dimension of food
quality refers to the physical characteristics built into the product and is of interest to primary producers,
processors, food technologists and the like. Subjective quality is the quality perceived by consumers and
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influenced by different product characteristics. The relationship between these two dimensions is the
essence of the economic importance of food quality, ie this link is the starting point for food producers to
optimally define the physical characteristics of products in accordance with consumer preferences. In other
words, it is a way of adapting products and marketing strategies to the real needs and desires of market
segments. In this sense, food quality is a parameter of market competitiveness for its producers.

The subjective dimension of food quality as a way of defining consumer preferences actually represents
the forms of motives for buying and the values associated with them. Responding to individual product
properties has significant consequences on consumer expectations, ie the values that consumers seek and
expect have an impact on achieving the desired dimensions of quality and the way in which different attrib-
utes are perceived and assessed. A process that, based on product properties and expected quality, ultimately
leads to the motive of purchasel, In the subjective context, quality is defined not only in accordance with
the functional needs of the consumer, but also the needs related to the sphere of his social, political, cultural,
ethical or environmental relationsl4. From a consumer perspective, food quality can be viewed as a set of
specific properties that a product should have in order to meet their expectations. These expectations need
to be taken into account in terms of realizing immediate and future benefits, including the impact on health
and quality of life in generall. The perception of food quality by the consumer is the result of his previous
experience and knowledge of the product!®], and does not necessarily stem from rational premises. Namely,
the perception of quality can be explained in accordance with the attitudes or beliefs of consumers based on
their cultural status or socio-economic position in society. Thus, it is clear that no matter how the consumer
is motivated, purchasing decisions will depend on his food patterns as a consequence of socio-economic
conditioning. Therefore, in addition to the purely economic dimension, the perception of food quality
is conditioned by health motives that do not have to be purely personal, but can be linked to concern for
general ecological balance, or the impact of food production on the environment and people in generall.
Very often the quality of food is associated with its geographical origin. The effect of geographical origin
or country of origin is important in understanding and interpreting local food production, and consumers
perceive such products through the overall dimension of quality. Evidence shows that consumers see an
opportunity to be faithful to locally produced food productsl®], that is, consumers recognize the superiority
of the characteristics of locally produced products based on the effect of proven origin. This feeling can be
considered in a way a reflection of a kind of consumer ethnocentrism, or a kind of emotional local patriotic
dimension of consumer behavior®. Therefore, this irrational consumer status allows small and / or local
producers in particular to better counter large systems that base their competitive advantage on economic
resilience based primarily on economies of scale and marginal costs that allow them ideal profit margins.
Previous research has shown that the commitment to locally produced products in the field of food produc-
tion may explain different aspects of purchasing behavior and consumer attitudes towards imports in rela-
tion to domestic products!ol,

Consumer awareness of food safety and its nutrition itself is linked to health and a healthy lifestyle. To
avoid any health risk resulting from improper food consumption, consumers adjust their behavior based on
awareness of eating habits and the way food is used. At the same time, there is public awareness of the role
of diet in contributing to health. What people buy and eat and the way they manage food depends not only
on the individual, but also on social, cultural, economic and environmental factors. Food safety is one of the
most important public health issues in the world. Food quality and safety are critical to consumers and are
an integral part of all food industry programs. Consumer education has also been identified as a key element
as consumers also have a role to play in maintaining food safety throughout the food chain. Namely, they
have the right to express their opinion on food control procedures, standards and activities used and imple-
mented within the food supply chain, while consumers can play an important role in ensuring food safety
and quality. On the other hand, the ultimate responsibility for implementing and achieving appropriate
levels of food safety quality lies with the food industry, which oversees food production and processing, from
raw materials to the finished product. Since food companies, in accordance with the defined concept of food
quality, are highly dependent on consumer satisfaction, they must continuously invest in the development
of safety aspects of their products. It is therefore in their interest to establish and manage controls that
ensure that their products truly meet consumer expectations for safety and quality.
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Due to all the above, the food production sector must work closely with the scientific sector, monitor the
development of technology, invest and develop its logistics network and management disciplines required
for the operation of the food supply system. Food producers must be involved in the process of setting stand-
ards at national and international level. They are obliged to provide their knowledge of the food supply
system in this process in order to guarantee its efficiency and effectiveness and to ensure that it results in
the supply of safe and quality products. This involvement is beneficial to consumers and society, as well as
to industry.

To ensure safe products, the management of the food industry requires an organized way of defining and
controlling the relationship of critical factors in a comprehensive food supply system, including product
research and development, production and distribution, and consumer satisfaction. Quality assurance
includes the development, organization and implementation of various activities aimed at maintaining
and / or improving product safety and quality. This process begins with product development and continues
through the selection and procurement of raw materials, and through processing, packaging, distribution
and especially marketing.

5.2.1 Types of food quality

The basis for the classification of food quality arises from the basic difference between the concepts of
subjective and objective food quality because such differentiation is important precisely because of the
understanding and better interpretation of food quality from a consumer perspectivel®l, In fact, the subjec-
tive quality of food is a factor that predominantly influences marketing decisions, because it is exclusively
consumer-oriented. In addition to the product itself, the consumer may be affected by other factors such as
the situation at the time of purchase, price or method of distribution. According to Brunse et all’l] four types
of food quality can be distinguished (Figure 1).

Product-oriented
quality 7

User-oriented
quality

Process-oriented —>
quality 1

Quality control

/

Other factors

Figure1. Food quality types
Source: Brunsg et al., 2002

Product-oriented quality encompasses all aspects of a physical product that together provide an accurate
description of a particular food product. Examples of product quality are the percentage of fat and muscle
mass of meat, the content of cells in milk, the starch content in potatoes and the strength of alcohol in
beer.

Quality oriented to the process of production and processing includes the way in which the food product
is produced. Whether the use of pesticides was avoided in primary production, ie organic production, or
whether there was no growth inhibition, ie production was carried out in accordance with animal welfare
regulations, etc. Descriptions based on these and similar production and processing aspects provide infor-

68



CONSUMER PERCEPTION OF FOOD QUALITY AND SAFETY

mation on the process used to create the final product, and these aspects do not necessarily affect the phys-
ical properties of the product.

The third type of food quality is quality control, which is defined as the standard that a product must meet
in order to be approved for a certain quality class (e.g. the standard for egg weight for different sizes and the
like). Furthermore, quality certification schemes such as ISO 9000 mainly deal with quality control. Quality
control therefore deals with compliance with specific standards for product and process quality, regardless
of the level at which they are defined. It can be said that product quality and process-oriented quality deal
with the level of quality, while quality control deals with the dispersion of quality around a predetermined
level.

Finally, user-centered quality is a subjective perception of quality from the user’s point of view; the user
may be an end user or an indirect user in the food chain, e.g a retailer.

Product-oriented quality, process-oriented quality and quality control can also be said to represent objec-
tive quality, as they can be determined by measuring and documenting aspects of the product and produc-
tion process, and several such measurements of the same product or production process will be identical
within error measurements. Customer-oriented quality can be said to represent subjective quality because it
can only be measured by the end user and can differ for the same product among users.

All these types of food quality are interconnected in some way. Thus, user-centered quality is affected by
all three types of objective quality. However, these relationships do not always have to be clear and strong,
because customer-oriented quality can be influenced by factors other than the characteristics of the product
itself, such as the purchasing environment, point of sale, price, brand, etc. Much of the discussion about
quality the food industry deals with quality and quality control oriented to products and processes, while
the consumer evaluates and pays for subjectively perceived quality. The amount a consumer is willing to pay
for a product depends on this subjectively perceived quality which is related to objective quality but is not
the same. Improvements in objective quality, which do not affect the perception of consumer quality, will
not have a commercial effect, and thus no positive effect on the competitive situation of producerst3,

5.2.2 Consumer assessment of food quality

Although there have been many approaches to the analysis of subjective quality in the social sciences, its
multidimensional and hierarchical approach can be distinguished4.

Most approaches assume that the perception of quality is multidimensional, that is, that quality is
perceived by combining a number of product dimensions or characteristics. Economic theory of product
quality makes a big difference between consumer research and demand, its experience, and the credibility
of a product. Search characteristics, such as egg size or meat color, can be determined before purchase. In
contrast, experience as an organoleptic perception of an individual can be established only after the product
has been consumed and experienced. Unlike the first two characteristics, the consumer cannot find out if
it is credible before the purchase, but it actually takes time and experience for the consumer to establish
its credibility even after the purchase. For example, how can the consumer really realize that a product is
produced according to the principles of organic production? Does the weight of the package really corre-
spond to the weight on the declaration, etc. Therefore, the manufacturer or his products are expected to
respect and guarantee what the product declares, so the credibility of the product is the trust gained and
developed on the relation producer-consumer. It can be said that today trust, ie the delivery of true values, is
the foundation of a long-term relationship with the consumer.

In the process of explaining multidimensional subjective quality of food, ie other consumer products
in general, it is usually interpreted by referring to so-called multi-attribute attitude models®’, where the
overall evaluation of the product is explained in terms of its perceived characteristics, evaluation of these
characteristics and integration rules. Perceived characteristics of a product may differ depending on the
performance of its internal or external attributes!!®l, Internal attributes refer to physical product attributes,
while external attributes refer to elements such as brand, price, physical environment, services, people, etc.
So what can be identified as a key issue for the consumer food quality evaluation process is why certain
product characteristics contribute positively to the overall evaluation of the product while others do not.
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Therefore, a product attribute is not relevant in itself, but only to the extent that the consumer expects the
attribute to lead to one or more desirable or undesirable consequences!'’. On the other hand, the relevance
and desirability of these consequences are determined by the consumer’s personal values. The consumer
is motivated to choose a product if it leaves the desired consequences, thus contributing to the achieve-
ment of personal values. Thus, the subjective perception of consumer products is established by associa-
tions between product attributes and more abstract, central cognitive categories such as values, which can
motivate behavior and create interest in such a product. In the field of food production and sales, it is very
important to link product attributes with the consequences of consumption that lead to higher levels of
quality of life or personal satisfaction and happiness!8l. Thus, for example, the color of an individual fresh
food product associates or may lead the consumer that such a product is fresh, healthy, real and full of flavor,
ie the expected quality is delivered while satisfying certain intrinsic subjective motives of purchase. The
established model of subjective perception of quality and delivery of demand is the fulfillment of basic
consumer goals, which are to meet his wishes and needs!?, and is an important factor in understanding the
subjective perception of product quality and is the main contribution to the model for overall food quality
through analysis the process of perceiving the quality of food products.

5.3 Total food quality model

Consumer demand for adequate product and its assessment, consumer experience and product credibility
are important elements in understanding the subjective perception of quality and are the main contributors
to the model of overall food quality, ie the findings of the process of food quality perception. The Total Food
Quality Model (TFQM) was developed by Grunert et all®! and is based on the concept that food quality is
divided into four groups (Figure 2).

Before purchase
Technical product

specifications

!

Extrinsic quality Instrinsic quality

Cost cues

cues cues
Shopping
situation _ Sensory
X N characteristics
. Perceived Perceived
Perceived cost

extrinsic quality intrinsic quality

cues cues
l l Meal
preparation

cues

Expected quality: Eating
Perceived costs — Taste situation
——| — Helth

— Convenience Experinced
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— Taste

l — Health
Expected — Convenience

purchase — Process
motive
fulfilment

Intention to —
buy

Experienced Futire
purchase
motive
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Figure 2. Total food quality model (TFQM)
Source: Grunert et al.l?2

The basis of the overall food quality model is the difference between the evaluation of food products before
and after purchase. Most food products have the characteristics of its assessment and evaluation only to a
limited extent. In order to make a choice, the consumer develops the domain of his own expected quality,
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but only after consumption can the experienced quality be determined. The pre-purchase component of
the model shows how quality expectations are formed based on available quality attributes. Attributes of
internal quality are related to technical product specifications — that is, characteristics that can be measured
objectively. External quality marks represent all other characteristics, such as brand name, price and pack-
aging.

The way consumers use quality labels to realize expected quality can be quite complicated and, at first
glance, sometimes seems quite irrational. For example, consumers use the color of fruit or fish to assess their
freshness, the consistency of dairy products to define taste, or the shape or packaging of individual products
to define sanitation.

Among the individual appearance characteristics of the products to which consumers are exposed, the
influence on the definition of the expected quality is asigned to those who are actually perceived(2?l, The
emerging characteristics of the products to which consumers are exposed and to which they react influence
purchasing decisions

According to the model of overall food quality, quality is not an end in itself, but is desirable because it
helps to satisfy the motive or value of the purchase. The values sought by consumers, in turn, will have an
impact on the search for quality dimensions, and on how different attributes and characteristics of products
are perceived and valued. Expected quality and expected fulfillment of the motives of purchase represent
the positive consequences that consumers expect from the purchase of a food product, and are compensated
with negative consequences in the form of costs. Compromise determines the intention to buy. Price can be
both an indicator of price and a sign of external quality. After the purchase, the consumer will have a quality
experience that often deviates from the expected quality. Experienced quality is influenced by many factors:
the product itself, especially its sensory characteristics, but also the way the product is prepared, situation
factors such as meal type, consumer mood, previous experience, etc. Expectations themselves can also be
an important variable in determining experienced product quality?l. It is believed that the relationship
between quality expectations and quality experience determines product satisfaction and thus the likeli-
hood of repurchasing the product(?2l,

The total food quality model does not explicitly include price as an external attribute because it does not
consider it as perceived value, but instead includes perceived quality and perceived costs.

5.3.1 Dimensions of quality

The model of total food quality looks at quality as a mental construct of consumers, and distinguishes
between expected and perceived quality. In addition, it sees quality as an abstract construct, derived from
information available in the consumer environment and his own experience, which are key to motivating to
buy. Thus, food quality is a multidimensional phenomenon. In particular, from the consumer’s point of view,
food quality, expected and perceived, has four main dimensions: These dimensions appear to be taste and
appearance, health dimension, functionality and process!3.

For most people, food has always been a matter of pleasure. Hedonistic characteristics of food, primarily
taste, but also appearance and smell, represent a central dimension of quality for consumers. But in recent
decades, consumers have shown increasing interest in other dimensions of quality. The hedonistic quality
dimension mainly represents the experience characteristic of a food product, since the taste can usually be
established only after consumption.

The health dimension of quality has become very important for many consumers, and numerous studies
show that today health is just as important as taste, and that consumers form preferences based on this
dimension motivated by expectations of longer life and higher quality lifel?4. Health-oriented food quality is
considered to be the way consumers perceive a food product and how it can affect their health. This includes
functional food quality. Consumers are also concerned about safety and risk issues.

Complementary to food health issues, consumers are increasingly attaching importance to the way food
is produced. Namely, the production process itself has become an object of consumer interest, and thus also
a dimension of quality, even when there is no direct impact on the taste or health of the product. This quality
dimension includes, for example, organic production, production that takes into account animal welfare
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and GMO-free production. This dimension of quality is also a feature of credibility, as the consumer must
rely entirely on guarantees of quality geared to production from different sources.

Finally, another factor is of growing importance for consumers, and that is the practicality and function-
ality of food. From a consumer point of view, convenience is much more than ease of purchase or quick
consumption. Convenience means saving time, physical or mental energy in one or more phases of the
entire meal process: planning and buying, storing and preparing products, consuming, and cleaning and
disposing of leftovers.

The four dimensions of quality should not be viewed independently of each other, it can be seen that
there are overlaps and interrelationships. These interrelationships are ambiguous and vary from product to
product. For example, consumers sometimes feel that good taste and health are positively correlated, and at
other times negatively correlated. Sometimes taste is considered to be related to the process quality dimen-
sion, and sometimes not. Such conclusions are typical of consumer quality perception.

5.3.2 Consumer segments

Although these dimensions of food quality are quite universal, their relative importance can vary signifi-
cantly from consumer to consumer. In general, food selection processes and quality perceptions are char-
acterized by individual differences, not only will there be differences in the relative importance of quality
dimensions, but also in the way it is perceived from its individual characteristics, in the way consumers buy
and thus become exposed to different types of food characteristics.

In order to take these differences into account, different segments of food consumers need to be distin-
guished. Consumers are categorized according to their different ways of buying, ways of preparing food, situ-
ations in which they consume food, ways of assessing qualitative dimensions and motives for buying food,
or their food-related lifestylel?S],

Consumption and consumption of food is one of the fundamental motives for achieving the elements
of quality of life. Consumer life, which is directly linked to the purchase and consumption of food, is also
reflected in the establishment of food consumer segments/!2l:

1. Passive consumers of food — for them food is not a central element in life. Consequently, their motives
for buying food are weak, and their interest in food quality is limited mainly to the convenience aspect.
They are also uninterested in most aspects of shopping, do not use specialty stores, and do not read
product data, limiting their exposure and processing of food quality labels. Even their interest in the
price is limited. They have little interest in cooking, tend not to plan meals and eat out. Compared to
the average consumer, these consumers are free, young, have part-time or full-time jobs, average to low
incomes and usually live in big cities.

2. Carefree food consumers — these consumers resemble the non-compulsory food consumer, in the sense
that food is not very important to them, and, with the exception of practicality, their interest in food
quality is extremely low. The main difference is that these consumers are interested in news, love new
products and try to buy them spontaneously, at least if they do not require a lot of effort in the kitchen
or new cooking skills. A carefree food consumer in general, like an unrestrained food consumer, is
young and often lives in big cities. But unlike those who are not included, these consumers are more
educated and are in the upper income classes.

3. Conservative food consumers — for these consumers, safety and stability achieved by following tradi-
tional feeding patterns are the main motive for buying. They are very interested in the taste and health
aspects of food products, but they are not particularly interested in comfort because meals are prepared
in the traditional way and are considered part of women'’s tasks. Conservative food consumers have
the highest average age and are the least educated. Households are smaller on average, and household
income is generally lower than the income of other segments. These consumers usually live in rural
areas.

4, Rational food consumers — these consumers collect and evaluate a lot of information when shopping,
look at product data and prices, and use shopping lists to plan their purchases. They are interested in
all aspects of food quality. Self-fulfillment, recognition and security are the main motives for buying
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for these consumers, and their meals are usually planned. Compared to the average food consumer,
this segment has a higher share of women with families. The level of education and income in this
segment varies from country to country, but they usually live in medium-sized cities, and a relatively
large proportion of these consumers do not work.

5. Adventurous food consumers — although these consumers have a slightly above-average interest in most
aspects of quality, this segment is mainly characterized by the effort they put into preparing meals.
They are very interested in cooking, looking for new recipes and new ways of cooking, involving the
whole family in the cooking process, not interested in convenience and rejecting the opinion that
cooking is a female task. They want quality and are looking for good taste in their food products.
Self-fulfillment with food is an important motive for buying. Food and food products are important
elements in the lives of these consumers. Cooking is a creative and social process for the whole family.
The adventurous food consumer is generally from the younger part of the population, and the house-
hold size is above average. Adventurous food consumers have the highest level of education and high
incomes. They tend to live in big cities.

It should be noted that the types described above are the basic segments of food consumers. In addition
to these, there may be idiosyncratic segments that differ slightly from the basic types described above. But
the fact is that taste and health are very important dimensions of quality, both in all countries and among
segments.

5.4 Risk perception in terms of food consumption

Food is an important component for the development of the human body and the maintenance of life, and
the promotion of health and the prevention of disease through a healthy diet are increasingly recognized as
crucial in the modern world. The act of eating also has a strong social connotation, closely related to family
unity, religious festivals and various forms of integration!2¢l, It is generally accepted that food produced and
placed on the market today is safer than in the past, there are still possible situations when this safety is
called into question, which can undermine consumer confidence and endanger their health. In addition to
scientific information, knowledge of how consumers perceive the different risks they are exposed to in their
diet and how it affects their consumption decisions is important for shaping food safety strategies, both for
food business operators and the public sector, which is directly responsible and oversees the issue of general
health security of the population.

The cognitive mechanisms of an individual condition the perception of food-related risk. They may differ
from the risk of non-food products, essentially because food is a vital necessity and part of people’s daily
lives2¢l, Some determinants seem to be particularly important in shaping people’s reactions to food risk.
For example, food of technological origin is perceived as more dangerous than natural food. An additional
complication arises from acute versus chronic risk. For example, presenting a naturally occurring risk in an
acute or crisis context (such as poisoning) may worsen the perception of risk. Figure 3 shows three dimen-
sions of risk perception, natural and technological, controlled and uncontrolled, and new / unknown, or old
/ known risk?7
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Figure 3. Three dimensions of risk perception with food
Source: Breakwell (2000)

For example, it can be concluded that sugar is in a high position on the axis of knowledge and risk control
and is also recognized as a natural substance. However, pesticides have a low to moderate level of cognition,
no control and are perceived more as technological / artificial than natural risks.

Gender, ethnicity, age and geographical area may be potential sources of variation in risk perception(?’l,

In the 2019 Eurobarometer28], respondents mentioned the presence of antibiotics, hormones and pesti-
cides in food as worrying food safety risk factors. Respondents also point to a personal interest in food safety,
with a large number showing a high level of food safety awareness. Residents of the European Union are
showing a kind of concern because they are of the opinion that food products are full of harmful substances.
They are particularly critical of dyes, preservatives and additives, but also of antibiotic, hormone or steroid
residues in meat, as well as the presence of pesticides in food (Figure 4).

Antibiotic, hormone or steroid in meat
Pesticide residues

Environmental polluntants in fish, meat, dairy
Food additives

Food hygiene

Food poisoning from bacteria

Diseases found in animals

Genetically modified ingredients
Microplastics

Allergis reactions

Materials in contact with food

Poisonous molds

o
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Figure 4. Main topics related to food which worry Europeans
Source: European Commission, 2019

It can be concluded that the perception of risk associated with food consumption is multifactorial and
highly complex, which depends less on objective and roughly measurable risks than on subjective issues.
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These issues encompass social, cultural, psychological, ethical, and moral aspects, which together make up
what are called values or worldviews. More than rational and decisions based on technical-scientific knowl-
edge, the emotional and intuitive side of individuals strongly contributes to the perception of food risks
and their balance in relation to the realized benefits. In this sense, risk communication strategies aimed
at filling gaps in scientific knowledge are usually ineffective if they are not aligned with approaches that
consider and respect the human dimension that permeates the universe of perceptions.

5.5 Risk and benefit associated with food production

Food supply is generally considered healthy, nutritious and safe. However, a modern industrial food system
can result in unwanted or unexpected outcomes that pose a threat to consumer health. Specific risks for
consumers are microbial pathogens in food, so food-borne diseases can develop secondary diseases or
complications such as arthritis after some salmonella infections. Pesticide residues and other chemical resi-
dues can remain on fruits and vegetables, and prolonged exposure to such chemicals in the diet can pose a
risk of cancer or other adverse health effects. News of foodborne illnesses spreads easily and quickly, contrib-
uting to growing public concern about the problem. Therefore, the task is to provide a legal framework that
can maximize the net benefits of increasing food safety, ie equating the marginal benefits of safer food with
the marginal costs of achieving food safety objectives.

5.5.1 Consumerrisk perception

In the area of food production, consumer responses appear to be dependent on perceptions of the risks and
benefits associated with specific applications. The higher the perceived risk associated with a particular food
production technology or associated hazards, the less favorable consumer attitudes2%. Consumer attitudes
towards food production technology include not only assessments of potential personal benefits and health
effects, but also take into account moral attitudes and beliefs, such as ethical and moral considerations,
and values such as concern for the integrity of naturel®°!, The public perception that institutions and indus-
tries are forcing the introduction of genetically modified food to protect their own interests, rather than
to support social welfare, has not alleviated social problems at all. In the future, new technologies applied
in food production or convergence between different technologies in the agri-food sector (eg information
and communication technologies, biotechnology, cognitive sciences and nanotechnologies) may raise other
public concerns in conditions of increased complexity and uncertainty regarding and risks and benefits
associated with food production processes and food products produced by those processes!3l.,

There is some evidence that the perceived risks and benefits associated with different food production
activities or technologies are negatively related. That is, high levels of perceived risk are associated with low
levels of perceived benefit, and vice versa. However, in the real world, high levels of risk have been found
to be acceptable only when they are offset by high perceptions of the level of benefitsi32. Several theories
have been developed and tested to explain the negative relationship between perceived risk and benefit.
It is assumed that consumers’ perceptions of risk and benefits depend on consumer confidence in institu-
tions and industry. For example, when trust in scientists, government, and industry was controlled in the
analysis, the inverse relationship between perceived risk and perceived benefit associated with different
hazards decreased. Although it has been suggested that perceived risk is reduced when public knowledge,
regulators and risk managers are trusted to control risks, other studies have shown that other dimensions
of trust, such as caring for the public well-being of different actors, could outweigh perception. and risk atti-
tudes. In addition, previous attitudes toward hazards or food production technologies may affect who the
public trusts or dislikes. For example, if people have a strong attitude about a potentially dangerous activity,
such as genetic modification of food products, they are more likely to trust the source sending the message
according to their attitude, and they will not trust the source that provides the discrepancy. This means
that trust does not necessarily affect risk perception and technology acceptance, but that overall attitudes
can also guide more specific risk and trust perceptions. In close connection with this, affective responses to
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danger or emotions caused by a certain topic of danger lead to the perception of risks and benefits. Affective
responses to an event or object can serve as a mental shortcut in assessing risks and benefits. Using influ-
ence in the processing of cognitive information could be more efficient in terms of allocation of mental
resources and easier to use compared to analytical reasoning about benefits and risks, and could be particu-
larly useful when mental resources are limited. It has been empirically proven that the impact comes first
and affects risk and benefit assessments®3. Thus, in conditions of time pressure, evaluations of low-risk,
high-benefit activities and technologies were more frequent, compared to conditions in which no time
constraints were applied. When individuals can obtain adequate information about the degree of risk or
benefit, it can have a beneficial effect on later risk and benefit assessments. That is, information indicating
a high benefit increases subsequent benefit assessments, but also reduces the perception of risk associated
with the activity or technology of food production under consideration. Risks and benefits are not assessed
independently of each other, these consumers make affectively matched risk and benefit assessments. The
tendency for the overall affect to serve as a sign of judgment is also called the heuristic of affect3¥. Namely,
alternative perception of risk can be understood as a type of feeling that includes worries, fear or anxiety as
agents of risk situations.

Furthermore, perceived risk and benefit may be inversely related, as consumers have a need for consist-
ency in beliefs, and as such seek to avoid cognitive dissonance or conflict between different beliefs. Thus,
it is cognitively difficult for consumers to perceive the great risks and great benefits associated with the
same dangers at the same time. Finally, the inverse relationship between risk-benefit assessments could be
explained to consumers who make judgments about “net risk” and “net benefit” because they do not assess
risks and benefits independently of each otherl. This means that when the net risk is high, the net benefit
is low, and vice versa.

5.5.2 Food safety risk communication

Effective communication on the risks and benefits of food is important from the perspective of optimizing
consumer protection associated with food consumption®, and increasing social confidence in those insti-
tutions responsible for assessing and managing (perceived) risks in food. The need for effective risk commu-
nication could arise from the application of specific agricultural practices or food processing technologies
that may raise societal concerns, such as genetic modification of crops and animal husbandry. Alternatively,
the need for effective communication with the public may arise due to chemical, microbiological or physical
contamination of food. In addition, communication may be needed as a result of a food crisis following an
incident in the food supply chain or after the identification of new scientific knowledge about specific risks
in food.

In addition to the impact on human health, communication may also focus on the potential environ-
mental impacts of food production and the risk mitigation or management measures applied to mitigate
the riski®”. In addition, risk communication is important in relation to various socio-economic impacts, for
example, on employment, food costs, livelihoods in rural areas or cultural structures and institutional rela-
tionships. Examples of different types of food safety issues, which are classified according to whether they
were intentionally or accidentally introduced into the food chain or occur naturally.

Various factors can be identified that may influence the determination of the effectiveness of risk
communication, whether it is designed to reduce consumer risk behavior or as a basis for informed choices
regarding food consumption decisions. Food consumer risk perceptions should be taken into account when
developing an effective risk communication strategy, including whether a potential hazard is considered
artificial or natural. or was accidentally or intentionally introduced into the food chain. Whether the risk is
presented in an “acute” or “chronic” context is also relevant when considering the communication process.
Consumer confidence in the information provided, as well as the established regulatory framework for
protection and transparency of decisions can also be influential and should be included in the develop-
ment of effective information, where relevant. Communication on uncertainty about the risks and benefits
of scientific assessment may also be relevant and needs to be disseminated in terms of consumer protection
or building consumer confidence.
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Therefore, an important question in the field of food risk communication is whether different approaches
with greater or lesser degree of success have been applied for different types of potential hazards and
whether the time frame affects the success of communication.

5.6 Observed quality and safety related to readiness to purchase

The importance of any marketing strategy lies in achieving the quality of the product or service, or the bene-
fits that are delivered to consumers. Quality can be understood as all those products and services that meet
the explicit and implicit needs of consumers!38). Through the development and maturation of the marketing
paradigm and through its application, the foundation of quality policy was product control before reaching
consumers.

The goal of current marketing policies is to translate the perception of consumer food quality into objec-
tive parameters, product attributes, and through the development of new improved food products. Studying
the perception of consumer food quality is one of the most complex areas in researching consumer behavior.
As a consequence of any food crisis, consumers feel greater concerns about food quality and safety, seeking
greater transparency in the food chain and more information on the different quality characteristics of
food. Understanding consumer perceptions, attitudes and behaviors regarding food is of great importance.
Knowledge, knowledge and information about nutrition and health are the cognitive and affective precur-
sors of consumer attitudes, perceptions and beliefs.

Today, food as a product can provide benefits that are hedonistic or utilitarian in nature®. Hedonistic
products enable more experiential consumption by provoking fun, pleasure, excitement, happiness, imag-
ination or enjoyment, while utilitarian products are primarily instrumental, functional, goal-oriented and
associated with self-control9l. Hedonistic attributes or values are important for food selection in general.

Consumer behavior when buying food has changed significantly around the world. Increased health
awareness and a changing lifestyle, along with growing concerns about the benefits of food for a healthy
and stable life, have led to significant changes in consumer behavior towards food consumption. Consumers
are becoming increasingly aware of the importance of food safety and its impact on their health. Moreover,
consumers are also increasingly clinging to the country of origin of food in their purchasing decisions. The
choice of food consumers is influenced by various factors related to demography, psychography and product
and market offerings. With increasing awareness of the health and properties of food products, it becomes
important to understand whether consumers are willing to pay the extra amount of money to buy the right
food products

Willingness to pay is the highest price a consumer is willing to pay for a product or service. Willingness
to pay can vary significantly from consumer to consumer. Willingness to pay is determined by external or
internal motives for payment. Motives are easily identifiable and are usually those factors that can generally
be detected such as age, gender, income, education and place of residencel4!,

Internal motives, on the other hand, represent the characteristics of the individual. They are difficult to
spot and are often referred to as “imperceptible differences”. An individual’s risk tolerance, desire to fit in
with others, and level of passion for a particular topic are examples of intrinsic motivations that can affect
their willingness to pay.

When a consumer has an urgent need, he may be willing to pay a higher price than when his needs are
less urgent. Similarly, an actual or perceived shortage of supply could make them more willing to pay a
higher price than when there is a surplus. On the other hand, the willingness of consumers to pay may be
lacking due to the emergence of a new competitor with a stronger brand recognition or perception that the
product or service is outdated.

By determining consumers’ willingness to pay, food companies can set their prices to a level that allows
them to maximize profits and consumer satisfaction.[*Z
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6.1 Introduction

As already mentioned, food quality is not easy to define and there is no single definition of food quality,
which would be comprehensive and contain all the elements of the definition.! Therefore, food quality is
assessed on the basis of attributes or properties of food quality in each agri-food chain. In general, quality
consists of eight basic dimensions!¥, which are:

1. execution

2. features (attributes)

3. reliability

4, compliance

5. durability

6. possibility of servicing

7. aesthetics

8. proven quality.[?

Of course, the 6th dimension of quality, ‘serviceability’, is not applicable to the quality of food, ie food
products, so it is replaced in the agri-food chain by traceability? and improvements (cf. Chapter 6.2). However,
every performance of a food product must be flawless. Namely, the case of any poor performance of a food
product can endanger the health of consumers.3 Features or attributes of food quality are discussed in detail
in ch. 4. The reliability of any food product is the result of its good performance and it is a consequence of
good external and internal attributes of quality and its performance. Conformity of food products unlike other
products implies compliance with the nutritional needs and expectations of consumers (both in nutritional
and safety terms), but also compliance with the standards prescribed by food legislation. The durability of
food products is an extremely important property of quality. This primarily means the shelf life under appro-
priate storage conditions. The aesthetics of each product is extremely important for the visual perception

1 cf ch. 4. Attributes of food quality and sources of danger in agri-food chains.
2 cf ch. 1. Agricultural food chains — 1.6. Traceability in the agri-food chain
3 cf ch.4.3. Sources of danger in agri-food chains
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of consumers. However, when it comes to food products, aesthetic qualities are manifested at the level of
packaging design and at the level of food product appearance. The notion of proven quality of a food product
appears on three levels. At the level of actual evidence the declaration of the product with the specified
control body or accredited laboratory that conducted the appropriate analyzes should be stated, at the level
of clearly visible markings on the packaging of the food product on the quality control system (eg HACCP,
Halal, Kosher, GGN) and personal perceptions of consumers who identify the quality of a product with its
geographical origin (eg Croatian quality brand, or Italian pasta or wines with a certain geographical origin,
etc.). Often even the very name of a manufacturer's company is identified by consumers of a particular food
product with the quality of that product.

In any case, in order for the quality of an agricultural and/or food product to be manifested in all eight
dimensions of quality' 2, it is necessary to design and implement the most appropriate and efficient quality
assurance and management system in the entire agri-food chain.

6.2. Differences between managerial and technological approach
in quality management in agri-food chains

Food quality management includes food quality with all its properties or quality attributes and overall
quality management®®. In order to achieve the most efficient food quality management in any agri-food
chain, it is necessary to establish a food quality management system according to a methodology that
combines technological and managerial approach to quality management. The basic engine of any quality
assurance and management process in any industry is the b or PDCA cyclelS. It is known that the PDCA cycle
or Deming quality cycle consists of four phases that continue on top of each other and never end, at least not
as long as there is a specific organization and/or specific product/production. These phases are known as:
Plan — Do — Check — Act.

In particular, the planning phase — for technologists — involves the design of a particular food product, its
safety for consumer health, nutritional value and sensory properties and the organization of its production.
For management, the planning phase means increasing sales, increasing cost efficiency, increasing profits.
Sometimes the views of technologists and company managers are conflicting, For example, if in the opinion
of technologists certain changes need to be introduced in the technological process, which certainly requires
investment, and the key indicator of business efficiency of management is cost efficiency (known as ‘cost
cutting’), then there is inevitably a conflict between the two sides in the project team. Therefore, it is neces-
sary to answer three basic questions before starting the PDCA cycle:

1. What improvements are needed?

2. What changes are needed to make improvements?

3. What are the measurable indicators to determine that the implemented changes have led to improve-
ment?

Only when the members of the quality assurance and management team agree on their answers to these
three questions can an appropriate decision be made to plan certain changes regardless of their nature,
whether it is designing a new product or investing in irder to reduce losses and generate savings in the
production process!®l, or about any other change that is supposed to lead to the necessary improvements.

The question arises; — How is it possible that in an organization dedicated to food production there may
be differences in defining priorities in determining the necessary improvements and changes in the process
that lead to them?

The answer is; — Because there are groups that have different approaches to economics, which is often
conditioned by differences in worldview.

Namely, according to one definition, economics is the science and skill of how to use scarce resources
(money, but also natural and human resources) to produce and distribute new goods and services that will
meet the needs of those for whom they are intended and those who create them!”. However, there are gener-
ally two different approaches in economics, namely normative economics and positive economicsl8l. Norma-
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tive economics aims to determine what should happen or what should happen. It is often determined by
worldview (and even ideological) attitudes, and unfortunately sometimes by prejudice. Positive economics,
on the other hand, relies on facts, that is, on what is happening.

It should be noted that supporters of both normative and positive economics are represented both among
technologists and in management. This is very well illustrated by the two most common statements that
can very often be heard in a conversation:

1. “We can produce anything we want, there are essentially no technological limitations.”
2. “They want everything to be over yesterday, and they never provide the necessary budget for the neces-
sary investments.”

The first statement is typical for managers who will focus their improvement measures on changing the
organizational structure, developing procedures, improving the level of knowledge through various work-
shops, trainings, consultations and removing responsible persons from certain positions (although there are
no real reasons), etc.

The second statement is characteristic of technologists who will propose the purchase of new machines,
improvements in the technological process, the introduction of more sophisticated analyzes, educating
employees about biochemical processes, etc.

That is why it is extremely important to integrate these two opposing attitudes into the techno-manage-
rial approachl!.

In quality assurance in the agri-food chain, the techno-managerial approach includes:

« Knowledge of hazards; biological, chemical and physical.

- Sampling and analysis; raw materials, semi-finished products, finished products, products in stock and

on shelves, as well as market research, ie target groups of consumers and competition.

- Knowledge of changes in food properties in the agri-food chain; in primary production, post-harvest

storage, processing, food storage, distribution.

» Decision making; based on the analysis and synthesis of data collected under the previously listed

points.

» Evaluation and confirmation of the efficiency of the quality assurance and management system,

including safety management from the aspect of hygienic and health safety of food products!ol,

« Development of quality culture; that is, an adequate model of quality behavior that will unite all the

elements listed under the previous points.

Everything needed to achieve a techno-managerial approach to quality assurance in the agri-food chain is
contained in fourteen Deming* pointst% 12 13l;

1. Create a statement to all employees of the goals and purposes of the company or other organization.
Management must constantly demonstrate its commitment to this statement through its actions and
behavior.

2. Adopt a new philosophy, from top management to each employee.

3. Understand that the purpose of inspection (syn. Verification) is to improve the process and reduce
costs.

4, Abandon the practice of awarding jobs only on the basis of price.

5. Constantly and always improve the system of production and services.

6. Institutional training.

7. Teach and establish leadership.

8. Remove fear. Establish trust. Establish an innovation climate.

9. Optimize the efforts of teams and groups according to the goals and purpose of the company.

10. Remove constant reprimands in the workplace.

4 Dr. W. Edwards Deming (1900-1993) was a professor at the Massachusetts Institute of Technology (MIT). He developed a number
of sampling techniques to improve labor statistics. He was a world-renowned management and quality consultant. United States
President Ronald Reagan awarded him the 1987 National Medal of Technology and Innovation.

82



QUALITY ASSURANCE IN AGRI-FOOD CHAINS

11. a) Abandon production quotas and learn and introduce methods of improvement instead

12. b) Leave M.B.O. instead develop employees’ knowledge of processes and how to improve them.
13. Remove barriers that take away people’s pride in making.

14. Encourage education and personal development for everyone.

15. Take action to bring about transformation.

The main tools applied in the techno-managerial approach to quality assurance in the agri-food chain are
communication, analytics and statistics.

6.3 Steps of the risk management process in the agri-food chain

When we talk about risk management in the agri-food chain (s), we mean the risks related to the hygienic
and health safety of agricultural and food products for human and animal health. Therefore, risk management
in agri-food chains refers exclusively to the assessment, monitoring and control of chemical, physical and
biological hazards in agri-food chains.®

The first, ultimate and basic step in risk management in agri-food chains is RISK ASSESSMENT(!). The
second step is RISK MANAGEMENT.

6.3.1 Risk evaluation

Risk assessment in the agri-food chain also has its epidemiological significancel’. Namely, epidemiology is
not only focused on disease research, but it is a holistic science in which economics, management, natural
sciences and sociology are united in a common field of public health. So it should come as no surprise that
a large number of acute, but also chronic, diseases are associated with the consumption of certain foods.”
Numerous food allergies are known!5, but also chronic food poisonings that cause genotoxicity and lead not
only to the appearance of carcinogenic diseases, but also to deformities in the offspring!!é 7. However, how
can we conduct a risk analysis of any of the harmful agents in the agri-food chain or some other factor that
may affect some other properties of food quality?

Risk assessment is performed through the following stages:

Phase I

Draw a flow diagram of the agri-food chain for a particular product. Only by knowing all the details of produc-
tion, procurement, logistics and distribution is it possible to assess the possibility of the risk of contam-
ination by some of the harmful agents. Moreover, an accurate process flow diagram allows the detection
and causes of errors in production, distribution and transport that have led to spoilage or reduction in the
quality of a food product. Therefore, the flow diagram of all processes, in each agri-food chain, must be clear and
accurate()).

Phase Il

After making a detailed flow chart of the process, and if possible, in parallel with its development, make a
decision tree. However, in practice, many times (unfortunately even too often) the decision tree is made in a
template, ie without taking into account the details of the flow diagram of the process in the agricultural
production chain. Namely, the decision tree method was developed in the United States in the mid-1960s!!8!

5 M.B.O. Management by Objectives - Management by Objectives is a strategic management model that aims to improve organizatio-
nal performance by clearly defining objectives that both management and employees agree on. Critics of the MBO argue that this
leads employees to try to achieve their goals by all necessary means, often at the cost of the company or organization itself.

6 Cf Chap. 4. Attributes of food quality and sources of danger in agri-food chains — 4.3. Sources of danger in agri-food chains — 4.3.1.
Sources of biological hazards in the agri-food chain

7 Op.in English there is a clear term food-born disease (s).
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and is applicable in almost all decision-making processes, from intelligence and criminology to the deter-
mination of control and critical control points in industrial processes. The term control point (CP) is an exact
place in the process where the control of a certain factor (factor) that can adversely affect the correctness
and safety of any product. By sampling and analyzing the sampled material, this factor is brought under
control. The term critical control point (CCP) is also a place in the process where control of a certain factor is
carried out, but unlike a control point, at that place this factor is not completely under control because its negative
effects can not be determined by standard analyzes and procedures. Their presence above the allowed limits is proven
only by additional analyzes or methods!?), Questionnaires are already in place today to create a decision tree,
and most often, during an interview with an employee of an organization / company, quality auditors will
conclude based on their answers whether it is a control or critical control point at a certain stage of the
process. In most cases, the assessment of critical control points corresponds to the real situation. However,
often times it doesn’t, or at least not completely. Therefore, it is necessary to check the credibility of the deci-
sion tree.

Phase I11

The most effective way to verify the credibility of the decision tree is to apply the method of Failure Modes and
Effects Analysis (FMEA)9], The method is objective because it uses the Risk Priority Number (RPN) to determine
the risk priority (Equation 1).

RPN=SxPxD(1)

Where is:

RPN — Risk Priority Number

S —represents the severity or importance of negative effects (errors or defects)

P —represents the probability of negative effects (errors or defects)

D —represents the ease of detecting negative effects (errors or defects).

In doing so, the values of severity (S), probability (P) and ease of detecting errors or defects (D) that occur
when a particular factor is not under control are determined by the criteria listed in Tables 1, 2 and 3[20!,

Table 1. Performance severity ranking/2%l

Effect Severity of effect Severity factor

Danger without Very highly ranked with possible outcome of errors or other negative effects. 10

warning Affects safety and non-compliance. Adverse effects occur without warning.

Danger with Very highly ranked with possible mode of error. Affects safety and non-compliance. 9

warning An error occurs with a warning.

Very tall Dangerous. The product becomes unusable. 8

High The product is usable but with the loss of some quality properties. The customer is not 7
satisfied.

Mediocre The product is usable but with the loss of certain benefits. The customer feels 6
uncomfortable.

Low The product is used but with the loss of certain benefits to the extent that the customer 5
feels some discomfort.

Very low Certain product quality properties do not meet specifications, but have been discovered 4
by most customers

Low Certain product quality properties do not meet specifications, but have been discovered 3
by average customers

Very low Certain product quality properties do not meet the specifications, which they found. 2

No No negative effects 1

Equation 1 includes the values of the severity factors for the severity of the effects (Table 1), and for the
probability of occurrence and the ease of detecting errors in the values of the corresponding ranks (Tables 2

and 3).
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Table 2. Ranking the probability of occurrence

Probability of Explanation Possible error rate * Rank
occurrence
Very high A complete failure of the process >1in 2 products 10
1in 3 products 9
Tall Associated with processes similar to the previous ones that often | 1in 8 8
failed 1in 20 7
Central Associated with processes similar to previous processes that have | 1in 80 6
experienced occasional failures or errors 1in 400 5
1in 2000 4
Low Isolated errors associated with similar processes 1in 15,000 3
Very low Only isolated errors associated with almost identical processes 1in 150,000 2
Weak Mistakes are unlikely. If there are any, they are not related to <lat 1,500,000 1
similar processes.

*

the action of a negative factor to the wrong cut of ready-made meat and errors in packaging.

Table3. Ranking the ease of detection

Error rate is expressed by the number of errors in a given number of products. Mistakes are all irregularities of a food product, from

Ease of detection Explanation Rang
Absolutely No available error detection controls are available 10
impossible
Very rarely It is very unlikely that current controls will detect the manner in which the error occurred 9
Rarely It is unlikely that current controls will detect the manner in which the error occurred 8
Very low Very low probability that current controls will detect the way errors occur 7
Low Low probability that current controls will detect the manner in which errors occur 6
Central Central probability that current controls will detect the manner in which errors occurred 5
Medium high Moderately high probability that current controls will detect the manner in which errors 4
occur
Tall High probability that current controls will detect the manner in which errors occur 3
Very high There is a very high probability that the current controls will reveal the way errors occur 2
Quite certain Reliable controls with similar processes are known, and current controls are certain that 1
errors will be detected.

From the above, the general rule is that a higher RPN value in a certain link of the agri-food chain, or in a
certain phase of the technological process of production, processing and logistics of food and food products,
means higher risk. In doing so, the entire agri-food chain can, moreover, be segmented into smaller parts, ie:

« primary production,

 post-harvest management,

e transport,

- storage of agricultural raw materials in the warehouse of processors,

» processing into food products,

storage and logistics of food products

- distribution and storage in sales centers.

It should be noted that the RPN may not play a crucial role in the choice of action against the mode of
occurrence of errors in the technological process, but will help to identify areas of greatest concentration of
errors, or critical control points in them. In other words, errors with a high number of RPNs should be given
the highest priority in analysis and corrective actions.
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Phase IV

Revision of critical control points in the decision tree based on calculated RPN values. Only after the imple-
mentation of phase III is it possible to determine the priority critical control points where the biggest errors
occur in all processes, whether it is the inability to control chemical, physical and biological factors that
pose a threat to human health, or only about mistakes that do not cause consequences for human health but
cause faulty goods and products.

6.3.2 Risk management

Only after all four phases of risk assessment have been carried out is it possible to effectively manage risks.
This specifically means:
« Application of Good agricultural practices (GAP) in primary agricultural production(2! 22 23,24]
- Application of Good transportation practices (GTP) for agricultural products!2d, fish and shellfish!26. 27, live-
stock!?8], and food products!29],
« Application of Good manufacturing practices (GMP)30,
Establishment of an adequate traceability® system
Establishment of sampling and analytics systems
Establishment of a documentation system
Establish procedures to be applied when it is determined that a particular source of danger is not under
control.

However, when it comes to risk management, it should be emphasized that the definition and imple-
mentation of risk management procedures, but also the implementation of risk assessment procedures, are
greatly influenced by different organizational subcultures within different stakeholders in agri-food chains,
and even within the same stakeholders, ie business and legal entities, within the same agri-food chain.
Members of different subcultures may coincide in certain points of view, or may differ completely, and even
conflict over some elements of risk assessment and managementL.,

Therefore, the concrete engagement of all stakeholders in a particular agri-food chain is needed, but also
of all employees within the same business entity in the role of stakeholders, in order to strengthen the
culture of quality and strengthen safety in the agri-food chain. For this purpose, a relatively newer method
for risk and benefit assessment, better known as RBA or full English name Risk-Benefit Assessment32 proved
to be useful.

The most effective way to control and manage risks in the agri-food chain is to implement the HACCP
system (Hazard Analysis and Critical Control Points) and some quality management systems such as
GlobalGAP for primary (agricultural) production and ISO 22 000 for quality management in the food
industry.

In any case, it should be kept in mind that the effectiveness of risk management in agri-food chains
depends not only on the successful determination and control of biological, chemical and physical factors
that pose a food safety risk to consumer health, but also on a whole range of different threats and risks, such
as market, health, criminal, political, technological and often neglected behavioral, institutional factors.
When these threats are compounded by comparative benefits and costs (including usually neglected third
party costs), effective risk management becomes questionable, especially in organizations, agri-food stake-
holders who do not have sufficient financial power or human and technical resources to implement one
quality management system!3l,

The effectiveness of risk management depends primarily on the development of a culture of quality
and safety culture of food products in each organization - a stakeholder of the entire agri-food chain. This
is achieved through the commitment of management and development of a food safety culture of each
employeel34,

8 cf ch. 1. Agri-food chains —1.6. Traceability in the agri-food chain
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6.4 Global good agricultural practice

Global Good Agricultural Practice— Global G.A.P is a brand of smart farm insurance solutions developed by Food-
PLUS GmbH in Cologne, Germany, in collaboration with manufacturers, retailers and other stakeholders
from across the food industry. These solutions include a range of standards for safe, socially and environ-
mentally responsible agricultural practices. The most commonly used GLOBALG.A.P. standard is Integrated
Farm Assurance (IFA), applicable to fruits and vegetables, aquaculture, floriculture, livestock and more. This
standard also forms the basis for the GGN label: Consumer label for certified, responsible agriculture and
transparency.? Namely, the application of the HACCP system principle or hazard analysis and critical control
points is not fully applicable in primary production®. However, the level of chemical, physical or biological
hazard must be effectively assessed at all control points in primary production, whether it is the production
of agricultural products intended for further processing into food products or the production of raw mate-
rials, ie livestock food. GLOBALG.A.P. started as EUREPGAP in 1997 as the world food retail chains required
certification of tropical fruit producers according to the EUREPGAP methodology. To reflect its global reach
and goal of becoming a leading international good agricultural practice (GAP), in 2007 EUREPGAP changed
its name to GLOBALG.A.P.

Today, more than 200,000 manufacturers are certified by GLOBALG.A.P. standards in 134 countries
around the world, which justifies changing the original name of EUREPGAP to GLOBALG.A.P.

The sales sector within the various agri-food chains has a major role to play in raising food quality safety
standards to a higher level. In fact, the two voluntary consensus standards, namely the Global GAP and the
British Retail Consortium!© (BRC), are technical standards of wholesalers and retailers of food products and
differ from HACCP or ISO standards developed through public bodies or among government agencies. As
supermarket chains apply their own food safety standards, each agri-food industry or unit in the agri-food
chain must take full responsibility for its own food safety unit. This idea has always been implemented
to ensure the credibility as well as the effectiveness of the existing regulatory framework for food quality
safety!3¢l, Therefore, GLOBALG.A.P. was created based on the initiative of food wholesalers (distributors) for
those agricultural products that had and have a direct distribution channel to reach consumers. The main
reason for launching GLOBALG.A.P. system is the prevention of food incidents, to protect consumer health
and avoid paying large damages and penalties in case of acute or chronic consequences for consumer health
in case of intoxication with food purchased in a particular food store, which is regulated by food law!37.,

6.4.1 Traceability at the farm level through case studies of two food incidents

The first food incident occurred on December 27, 2010, when the first warning was issued by a German citizen
from the state of Schleswig-Holstein, via the Rapid Alert System for Animal Feed and Food (RASFF).12
Namely, approximately 2,300 tons of dioxin-contaminated fat were distributed to 25 feed manufacturers in
Germany in 2010. Fatty acids were intended for industrial use (ie for non-food purposes, namely biodiesel).
However, the company Harles & Jentzsch in the province of Schleswig-Holstein!3, processed them into fats
for animal feed. This alternative use was not allowed. Although the manufacturer was aware of the contam-
ination of the material with dioxins, the countermeasures were not implemented, nor were the authorities
informed. The dioxin load in compound feeds was finally detected by routine tests by feed manufacturers
who used contaminated fats as feed ingredients. Feed manufacturers immediately notified the competent
authorities. It is estimated that the total amount of feed mixtures contaminated with dioxin during 2010 is
about 150,000 tons. Manufacturers of compound feeds that used dioxin-contaminated fat were quickly iden-
tified. In the first days of January 2011, feed manufacturers in 12 German provinces were affected, leading
to the delivery of contaminated batches to approximately 4,760 farms. Some meat and egg samples have

9 https://www.globalgap.org/uk_en/who-we-are/about-us
10 https://www.brc.org.uk/
I https://webgate.ec.europa.eu/rasff-window/screen/search

12 https://ec.europa.eu/food/safety/rasff-food-and-feed-safety-alerts_en

https://www.cbc.ca/news/world/sales-from-4-700-german-farms-halted-over-dioxins-1.1028572
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been found to have higher levels of dioxins than those allowed by EU law. No acute health consequences for
consumers have been identified, as approximately 25.4 mg of dioxin has entered the food chain, according
to a fact-based mathematical model published by the Federal Ministry of Food, Agriculture and Consumer
Protection and the European Commission’s Directorate-General for Health and Consumers. However, all
products had to be disposed of in environmentally friendly manner. The economic impact, due to reduced
consumption of food of animal origin and trade restrictions, was negligible[38l,

The second food incident occurred on May 21, 2011, when Germany reported an ongoing epidemic of Shiga
toxin produced by Escherichia coli (STEC), serotype 0104: H4. From the initial case control study, the outbreak
was related to the consumption of fresh vegetables for salad. Subsequent research has shown that the risk of
infection is significantly associated with the consumption of freshly sprouted seeds and not with other fresh
vegetables. A back-and-forth follow-up study showed that all cases for which sufficient information was
available can be attributed to germinated seeds of fenugreek (Trigonella foenum — graecum L,) seed in Germany.
Examination of the production site showed no evidence of environmental pollution. Employees were found
to be infected, but since they did not become ill before the outbreak, it was concluded that they were not a
source of food contamination.

Therefore, the most likely source is contaminated seed used to produce seedlings. Several patients with
bloody diarrhea were subsequently reported after attending a local event in France on June 8. Consumption
of germinated seeds is also associated with the onset of the disease. Escherichia coli (STEC) isolates, which are
the cause of disease outbreaks in France and Germany, were found to be indistinguishable. It was therefore
concluded that there is a common source for both outbreaks. A comparison of monitoring data on seeds
from French and German sources of infection led to the conclusion that a certain consignment of fenugreek
seeds (Trigonella foenum — graecum L.) imported from Egypt was most likely associated with an outbreak. On
July 26, the Robert Koch Institute declared the epidemic overf3,

Whatwas confirmed in both cases?

In both cases it was established that in the basic epidemiological procedure carried out during food inci-
dents, we start from traceability, ie the entire agri-food chain is analyzed and the exact place where contam-
ination with a certain source of danger was observed is determined regardless whether it is a biological,
chemical or physical source of danger. Of course, in these two cases it was a biological, or more precisely a
microbiological source of danger.

Therefore, when certifying primary food producers according to GlobalG.A.P. standards, great attention is
paid to traceability.

6.4.2 Fundamentals of GlobalG.A.P. standard

GLOBALG.A.P. today it is the world's leading program for ensuring the quality of agricultural products, which
turns consumer demands into good agricultural practice in an increasing number of countries around the
world. The main purpose of GLOBALG.A.P. is to positively influence the world by providing solutions to
global problems faced by agricultural supply chains, and this can only be achieved by harmonizing different
standards of hygiene and health safety of food, environmental impact and welfare of workers and animals
into an independent certification system, specifically GLOBALG.A.P.

There are two certification options per GLOBALG.A.P. standards:

The first option involves the certification of only one large agricultural producer who has organized produc-
tion in only one location or in several locations of production areas and other production units owned by
one producer (eg on several livestock farms, poultry, ponds, orchards, vineyards, on more protected space for
growing vegetables and flowers, etc,, located in different locations owned by the same manufacturer) with
the implementation of Quality Management System (QMS) according to GLOBALG.A.P. standards.

The second option involves the certification of several smaller producers whose production areas and
farms are located in different locations. In the case of certification under this option, the implementation
of a quality management system according to GLOBALG.A.P. standards is mandatory. The second option is
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most often chosen by small producers who, due to the placement of their agricultural products (who have a
direct distribution channel to the consumer) in large retail chains, at the request of these customers must
implement GLOBALG.A.P. standards, as evidenced by GLOBALG.A.P. certificate for a particular agricultural
production.

The process of certification of primary producers according to GLOBALG.A.P. standards takes place in five
steps:4

1. Any manufacturer may download on the GLOBALG.A.P. organization website documentation with
relevant standards for individual agricultural production completely free of charge.

2. Each manufacturer may compare the offers of certification bodies registered in their own country or
in a neighboring or nearest country. The manufacturer can then register with the certification body of
their choice to obtain GLOBALG.A.P. Number (GGN).

3. Each manufacturer can, with the help of a selected consultant, conduct a self-assessment on the
checklist items, which can be freely downloaded from GLOBALG.A.P. web pages. A consultant can be of
great help in self-assessment to correct conditions that manufacturers do not meet.

4, Subsequently, each manufacturer shall agree on the date of the audit when the auditor of the certifica-
tion body will conduct the audit.

5. When the manufacturer successfully meets the requirements of GLOBALG.A.P. standards for a
particular production, the manufacturer receives GLOBALG.A.P. certificate, which will be valid for one
year.

Every agricultural producer, regardless of whether their production is certified under the first or second
option, extends thes certificate every year, if all the conditions of GLOBALG.A.P. standard are met after audit.
GLOBALG.A.P. certificate, also known as the Integrated Farm Quality Assurance (IFA) standard, covers good
agricultural practice standards for crop production, aquaculture, livestock and horticultural production. It
also covers additional aspects of the food production and supply chain, such as the chain of control and the
production of compound feeds.

6.5 Basics of HACCP system

The HACCP (Hazard Analysis and Critical Control Points) system is generally accepted as an efficient and
cost-effective tool for ensuring the hygiene and health safety of food in food production and supply chains.
The whole idea of HACCP was developed in 1959, when the American food company Pillsbury was given the
job of producing food products that could be used in space capsules in gravity-free conditions. The hardest
part of the program was to achieve almost 100% assurance that food products manufactured by Pillsbury
for astronauts would not be contaminated with bacterial or viral pathogens, poisons, chemicals or any other
physical source of danger that could cause illness or injury to astronauts which could lead to the interrup-
tion of the mission and even to the catastrophic outcome of the space mission. The basics of today’s HACCP
system were developed by Pillsbury in collaboration with the National Aeronautics and Space Agency
(NASA), the US Army’s Natick Laboratory, and the US Air Force Space Laboratory Project Group. In 1997, the
World Health Organization recognized the importance of the HACCP principle for the prevention of food-
borne diseases. HACCP principles are examples of mandatory standards in the food industry. At the same
time, there are many private voluntary food safety management standards, and certification is believed to
strengthen the functioning of HACCP in the food business. Examples of Internationally Recognized Private
Voluntary Standards are: International Organization for Standardization (ISO) 9001, ISO 22000, British
Retail Consortium (BRC), Global Food Safety Initiative Certification Standard, Good Agricultural Practice
(Global GAP) or International Food Standard (IFS). However, they also include HACCP as the most impor-
tant component/*ll, Moreover, the HACCP system is applied not only in the food industry but also in the feed
industry®2.,
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The HACCP system is based on seven basic principles:
6. The principle implies conducting a hazard analysis.
7. The principle implies the identification of critical control points (CCP) in the process in which controls
can be carried out in order to prevent, or even eliminate, or reduce hazards to an acceptable level.
8. The principle implies the establishment of critical values for preventive measures to be implemented
at each critical control point.
9. The principle implies setting requirements for monitoring critical control points and procedures for
using monitoring results to adjust processes and maintain control.
10. The principle implies the establishment of corrective actions to be taken when the monitoring results
show that a certain critical control point is not under control.
11. The principle implies the establishment of procedures for additional verification in order to confirm
the effectiveness of the HACCP system.
12. The principle implies the establishment of documentation on all implemented procedures and records
of all actions applied according to the above stated principles.

The introduction of the HACCP system is carried out through the following actions and procedures:

» Forming a HACCP team. In order for the implementation of the HACCP system to be effective, a trained
HACCP team is necessary. HACCP team members must be professional and have production-specific
work experience necessary to develop a HACCP plan. Responsibilities of the HACCP team include
organizing and preparing the necessary documentation, preparing a HACCP study, reviewing devia-
tions from control limits, organizing internal audits of HACCP plans, and communicating, educating
and training employees on the operation of the HACCP system.

 Product description. The product description should include all information on ingredients, manu-
facturing process, retail, packaging and storage conditions and associated hazards. Furthermore, the
product description requires information on the shelf life of the product, type of packaging, intended
use with instructions for preparation and emphasis on the possible effects of this food product on
specific populations (infants, immunocompromised individuals, elderly, etc.). In addition, the product
description must include information on labeling, storage and distribution conditions.

« Creating a flow chart. The flow diagram is prepared by the HACCP team, which should identify all steps of
the production process including steps before and after processing of raw materials in the plant.

» Check the flow diagram on site. It is implemented by the HACCP team and, if necessary, changes are made
to the process flow diagram that correspond to the actual situation.

» Program prerequisites. They usually exist before the HACCP plan is developed. These include personal
hygiene, good manufacturing practice (GMP), good hygiene practice (GHP), supplier quality assurance,
maintenance, training. These should be implemented before assessing the implementation of HACCP.

« Verification of good manufacturing practice. This includes general rules on the production, handling and
use of various food products.

« Inspection of buildings, facilities and equipment. Buildings, facilities and equipment should be located
outside the area of environmental pollution, or areas prone to flooding. All buildings must have an
adequate supply of drinking water, natural gas, electricity, a well-developed waste management system,
ventilation, odor and vapor minimization system, air conditioning and dedusting system.

« Verification of production and process control. Raw materials or ingredients must not be accepted into the
production process if they have been found to contain parasites, undesirable microorganisms, pesti-
cide residues, antibiotic residues. Raw material quality control should be maintained continuously.
Moreover, by reviewing the general condition of trucks used to transport low-moisture raw materials
or frozen raw materials. Packaging materials should be hygienic, odorless and not react with either the
food contained in it or the surrounding atmosphere. Finished products must be properly marked with
product specifications to verify their compliance.

« Establishment of control measures. Control measures include program prerequisites and are essential for
hazard screening at critical control points.
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Determine critical control points (CCPs) and critical values in them. An effective tool used in risk assessment,

known as the decision tree,’> is used to determine critical control points8l,

» Development of HACCP plan. The HACCP coordinator and the HACCP team for the development of the
HACCP plan are responsible for the development of the HACCP plan. The HACCP plan must identify
the sources of the various food safety hazards to be controlled in each CCP. Control measures, critical
values, method of monitoring procedures, corrective actions if CLs do not have control, responsibilities
and authorities, and process monitoring records must also be listed.

» HACCP plan verification. HACCP plan verification activities should confirm that the program prerequi-

sites have been properly implemented and that the HACCP plan has been effectively implemented in

all its elements.

Establishment of a traceability system, as described in detail in ch. 1. Agri-food chains — 1.6. Traceability

in the agri-food chain.

» Defining corrective actions to be taken in case of non-compliance, as described in detail in 1. Agro-food

chains — 1.6. Traceability in the agri-food chain — point 5. Product recall.

However, once the HACCP system is established, the work of the HACCP team never ends. Namely, the
successful implementation and enforcement of the HACCP system implies its continuous testing and improvement,
and this is exactly what makes it sustainable. Continuous inspection and improvement procedures are also
the most difficult part of the job!3l,

6.6 BRC,IFS and ISO 22 000 food quality and safety management systems

As consumer interest in food safety has increased, so have food quality and safety management systems.
Thus, in 1998, the British Retail Consortium'® (BRC), in coordination with major UK retailers such as TESCO
and Sainsbury, set standards for conducting quality audits of food suppliers. Each audit is conducted by
certified organizations.

Prior to the introduction of the BRC standard, retailers conducted their own individual inspections.
However, it soon became clear that joint inspections were cost-effective. Recently, the introduction of BRC
standards has been demanded by retailers based in other European countries, and some of them have
required their suppliers to revise their Food Safety and Quality Standards in line with BRC standards, and
to provide relevant certification report data. All HACCP system requirements are included in the BRC standards,
although more emphasis is placed on documentation, plant condition, product and process control proce-
dures, and personnel.

Today, BRC standards are accepted by many food retail chains, service companies and food manufacturers
around the world. Since 2015, translations of the Global Food Safety Standard have been available in many
languages!#4.

The basic elements of the BRC standard — BRCv7 are:

« assessment of the commitment of management and senior management to quality development

(BRCv7c.1.0),

« assessment of the food safety system — HACCP (BRCv7 ¢.2.0),

- inspection of the food safety and quality management system, ie inspection, documentation, registers,
records, internal audit reports, supplier monitoring, specifications, traceability, corrective actions and
incident management (BRCv7 c. 3.0),

- verification of construction standards related to; factory location, product flow and separation, construc-
tion work requirements, equipment maintenance, control of chemical and physical contamination of
products, handling of raw materials and intermediates, preparation, processing, packaging and storage,
types of control actions and procedures (BRCv7 c. 4.0),

15 ¢f Chap. 6.3.1. Risk assessment —Phase II
16 https://bre.org.uk/about,
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« product control (BRCv7 c. 5.0),
 process control (BRCv7 c. 6.0),
« hygienic control of staff (BRCv7 c. 7.0)145 4],

IFS or International Featured StandardsY were introduced by German and French wholesale associations
and joined by their Italian counterparts. The purpose of IFS is to develop a consistent evaluation system for
all organizations that supply food products of brands!“4.,

The goal of IFS food standards certification is to assess the ability of manufacturers to produce food prod-
ucts that are safe, legal and in accordance with customer specifications. That is why the safety of food prod-
ucts and their quality are the most important component of all IFS standards, including Food Standards.
The IFS assessment is product and process focused and ensures that the development of high quality prod-
ucts is achieved through appropriate functional processes’. In essence, IFS dietary standards do not differ
much from BRC dietary standards.

ISO 22 000: 20188 food quality and safety management system ISO 22 000 was developed as a solution to
improve food safety, instead of applying good manufacturing practice, which will international tradel*sl. The
basic elements of quality assessment according to ISO 22 000 standards are:

1. Structure and layout of buildings and related utilities
. Layout of premises, including workspace and premises for employees
. Stocks of air, water, energy and other utilities
. Ancillary services, including waste and sewage disposal
. Suitability and availability of equipment for easy cleaning, repair and preventive maintenance
. Management of materials (eg raw materials, ingredients, chemicals and packaging), stocks (eg water,
air, steam, and ice), disposal (eg waste and sewage), handling of processing and products (eg storage
and transport);
7. Measures to prevent cross-contamination
8. Cleaning and disinfection
9. Pest control
10. Personal hygiene
11. Staff training
12. Other aspects, as appropriate.

Ul W N

The main advantages of the ISO 22 000 food quality management system are the following:

- provides some requirements that can be applied to any organization in the food chain in any country,

- is an internationally recognized standard,

« is subject to audit,

- allows a flexible approach, as organizations can choose which methods to use to meet ISO 22 000
requirements,

» can be independently applied to another food quality management system,

« can be easily integrated with another, already implemented quality management system, such as the
HACCP system, which is a legal obligation,

« enables implementation in less developed organizations,

Through ISO 22 000, a combination of control measures has been developed, which enables efficient
assessment and management of all risks!9l,

7 https://www.ifs-certification.com/index.php/en/standards/4128-ifs-food-standard-en

18 https://www.iso.org/standard/65464.html
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6.7 Social responsibility of stakeholders in the agri-food chain as
a quality criterion

One of the unavoidable criteria in assessing the quality of stakeholders in the agri-food chain is the social
responsibility of stakeholders in the agri-food chain. It is clearly explained in the United Nations document
“Sustainable Development Goals"%%0! and is derived from UN Resolution no. 70/1, adopted by the United
Nations General Assembly on 21 October 201551,

The resolution defines a total of 17 sustainable development goals?® and the International Organization
for Standardization has adopted the ISO 26 000: 2010 “Guide to Social Responsibility”.26521 ISO 26000: 2010
is not a management system standard. Moreover, it is not intended or suitable for certification purposes
or regulatory or contractual use. ISO 26000: 2010 is a useful tool to help organizations contribute to the 17
goals of sustainable development, and it is intended to encourage organizations to go beyond compliance,
recognizing that compliance is a fundamental duty of every organization and an essential part of their social
responsibility[3l,
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7.1 Definition, concept, mainstream applications

Deriving from social network (analysis) network studies and science have evolved to many areas of life, such
as DNA mapping, logistics or marketing researches.

When thinking about the world in terms of different overlaying networks that connect and transfer
friendships, information, money, and power — it becomes obvious that looking at things through the analysis
of social networks can lead to a new realization on many interesting topics. Just think some of the following
examples that are commonly understood as network concepts, such as online or more traditional social
networks of people, degrees of Kevin Bacon the actor, or the way how Facebook algorithms predict products
or friends to be offered. We have an intuitive sense that the connections of the people around us are a huge
factor!!,

Why to rely on network analysis?

The standard statistical methods would not be effective enough without looking at connections of the social
networkl?l. Similarities and differences between isolated data points do not, but social networking data anal-
ysis gives us tools to quantify those connections between individual points so that we can find patterns
in the forces that connect us as a society. If the researchers can find out how one person connected to or
disconnected from people, groups, and trends in a population and all those people who seems to be friends
with everyone, they are able to reveal individuals in populations that bridge social groups.

In a more practical way of looking at the topic, it is interesting for specific decision makers to gain
information on what makes a group of strangers start to form statement groups, what networks are firm,
how things like power, beliefs, or even an outbreak of disease flows through the individual connections.
These practical questions may be atrgete with quantitive answers and new insights with social network
analysis.
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How network analysis and science evolved?

Social network analysis is a very open field and there are lots of technical options to try out. Like adding
geographic mapping data to understand how physical environments change network dynamics. For busi-
nesses on online social media, understanding how people connect (react or otherwise learn) your busniess
activities or what information on these people is available can be crucial in your business prosperity.

The rise in computation and emergence of mass of new data sources facilitated social network analysis.
Social network analysis is the application of network theory to the modeling and analysis of social systems.
It combines the tools for analyzing social relations and the theory for explaining the structures that emerge
from these social interactions.

Social networks are studies as ones composed of individuals and organisations, and the aim of the analsis
is to quantitatively describe these entities in a formal mathematical language of statistical analysis. Network
science adds information on cause-and-reason analysis by capturing the most important feature of social
reality that is the relations between individuals.

Network science analyzes empirical data and develops theories to explain the patterns observed in these
networks. Such questions are asked as the degree of connectivity within a network, its overall structure how
far something will diffuse or propagate through it, or the influence of a given node within the network®!.

7.2 Network analysis in agrifood sector

Applications of network analysis

Social network analysis has already been used to study the structure of influence within corporations. Findings
might be surprising when modeling the actual flow of information and communications as a network gives
a very different picture on seemingly irrelevant employees within the hierarchy who can in fact have signifi-
cant influence within the network.

Researchers also study innovation as a process of diffusion of new ideas across networks where the overall
structure to the network is degree of connectivity, centralization or decentralization.

Network dynamics that is how networks evolve over time is another important area of research for
example. Social network analysis is used to study the change in structure of terrorist groups to identify the
changing relations through which they are created, strengthened or dissolved.

Social network analysis has also been used to study the patterns of segregation and clustering within
international politics and culture. By mapping out the beliefs and values of countries and cultures as
networks we can identify where opinions and beliefs overlap or conflict. This can be useful for international
companies outreaching to sveral cultures with their subdivisions.

Social network analysis is a powerful new method that allows us to convert often large and dense datasets
into engaging visualizations that can quickly and effectively communicate the underlying dynamics within
the system.

Social network analysis is offering a huge potential for a deeper, richer and more accurate understanding
of the complex social systems that make up our world2.

7.2.1 Networks of the socio-environmental-economic production space

First of all we need to understand how networks are complied. In order to see clearly the elements of a
network this chapter shortly introduces the basic vocabulary and statistics of network structures.

Nodes
Nodes or points in a network or diagram are elements at which lines or pathways intersect or branch. In the
below articular case there are two nodes (Node2 and Node5) linked.
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Figure1. Pair of nodes with link

Edges
Edges or links are the pathways between or across the nodes of a network. For instance, in the below graph,
Edgel goes from Nodel to Node2 and so on.

v

Figure 2. Links of nodes in a simplified model

Degrees

The term degree expresses the number of links or edges reaching the intersects presented by the nodes; it
measures the direct connections of a node with other ones. Actually the degree of a node gives an insight
how well this particular node is connected to the others. In the above example, Nodel has 3 degrees as it is
connected directly to three further nodes (Node2, Node3 and Node4).

Degree distribution

A common way that we describe networks is by giving a degree distribution. The degree distribution is
simply a tally of how many nodes have each degree.

I

Figure 3. Sample network with directed edges

Given the above simple network of five nodes (Figure 3), you may count the in or out going edges (links) for
each individual node.

For example, Nodel has three direct connections (to Node2, Node3 and Node4), that is Nodel has 3 degrees.
Node5 has only ne direct connection, which goes from Node2, that is Node4 has one degree.

Te degree distribution is simply the tally of the degrees: how many nodes has 1 degree, 2 degrees, etc...
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In the above example, the tally of degrees (number of nodes with given number of degrees): 1 degree: 1; 2
degrees: 3; 3 degrees: 1; 4 degrees: O...

Ay
M
1 3 1
N~
1 degree 2 degrees 3 degrees

Figure4. Degree distribution of the sample network

When putting the number of nodes on the graph of the degree distribution, you see the number of degrees
on the x axis. In this case 3 is our highest degree. The y-axis is the number of nodes with that degree. In our
case it is 1 for 3 degrees, 3 for 2 degrees and 1 for 1 degree.

There is a way also to differentiate between in and out degrees in a directed graph. If you count the
incoming and outgoing links of each node you will get the degree distribution separately for in and out
degrees.

In the above example, the tally of in-degrees (number of nodes with given number of in-degrees): 1 inde-
gree: 3; 2 indegrees: 1; 3 indegrees: O

Also, the tally of out-degrees (number of nodes with given number of out-degrees): 1 outdegree: 2; 2 outde-
grees: O; 3 outdegrees: 1

It is because 1 indegree you can see in case of Node2, Node3, Node5, 1 outdegree is for Node2 and Node3,
etc.

# of nodes
In:3 out:2 in:1 out:0 in:0 out:1
1 2 3
# of degrees

Figure5. In and out degree distribution of sample network

Asyou can see, there is no nodes with an outdegree of 2 or indegree of 3. But there are 3 nodes with 1inde-
gree and 2 nodes with 1 outdegree. Also there is 1 node with 3 outdegree.

This is a very simple example. In a network like let’s say for example Facebook theer would be a wide
range of degrees — as there are people with tens of thousands of friends. In such a complex case the the x-axis
for the degree distribution would start also at O because there are people with no friends and go up to say a
hundred thousand, if there were a case that someone could have that many friends.

Below there is an example of a network of high number of nodes: many modes with very low number of
connections (degrees), while very low number of nodes with really huge number of connections.
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Degree Distribution

400

Number of Node
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Figure 6. The power law distribution of networks

This distribution is called a power-law distribution; unlike the normal distribution it peaks at low x
values. Networks tend to follow a power law distribution (instead of a bell curve). Compare the two graphs:

random networks real networks (p ower-law, scale—free)

most nodes are
average linked

most nodes are
lowly linksd

number of nodes
number of nodes

[owly linked «- node degree —= highly linked [owly linked «- node degree —= highly linked

Figure 7. Random vs. real networks distribution
Source: www.network-science.org

In networks called random networks with normal degree distribution, most nodes are average linked, but
in case of so called real networks, most nodes are low linked.

Besides social networks, book sales is a good example for power law distribution. A lot of books have very
low sales but as the sales get higher the number of books with those sales gets lower. So there are definitely
books out there that have really high sales but most books are in the lower portion.

7.2.2 Actors and links in agribusiness value chain analysis

Now we understand nodes and edges and degrees of nodes displaying the aount of connections between
them. Let’s see some of the useful techniques that describes the way how a network is connected and most
importantly what these pieces of information on connectedness mean for a practicioner.
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Density

Another way of understanding a network is by its density. Density is essentially measuring how many edges
are there versus how many edges could there possibly be. In the below example the same network is used
with its 5 given edges, but futher 5 possible edges (blue lines) are added to the network.

Figure 8. Density of a network

So to compute the density we need to know how many edges there are: in this case 5. The number of
possible edges — how many possible edges are there if every node were connected to every other node can be
defined by the formula of total links.

1 node may have connections to further 4 nodes, which for the case of five nodes gives 4 times 5 connec-
tions. This number has to be divided by two, as a link between Node 1 and Node 2 is the same as the link
between Node 2 and Node 1.

In the above case we can count five edges that exist and we can count five additional edges: so 10 total
edges. The density is then 5 over 10 that is 0.5.

In a realistic network, the densitiy is a low number, normally it is lower than 0.1 or 10%, or even much
lower (Facebook has a density of 0.0001). The bigger the network is, the lower the density of it.

Clustering coefficient

There’s another way that we can use density to understand networks. The clustering coefficient is a mea-
sure to see how well the rest of the network is connected if we remove a certain node. In the following
example we take out the one node, let it be Node3 and its connections: Edges5 and 2. What remains is the
following.

Figure 9. Remaining part of model network if excluding Node3 and its edges

We have to calculate only the nodes and connections without Node3. It is easy to admit, that the bigger
share of connections remain the less important the removed node was.
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Importance of nodes
The way of understanding the importance of nodes in a network gives further information on the net-
work. Let’s see the following question: which node is supposed to be considered as most important in this

network.
‘ \\ /
~_ \ .
~—_ \

Figure10. Sample network of 11 nodes

Most obvious answers could be Node F or Node G. Node G because it links two big parts of the network
and Node F as it has a high number of connections.

Both intuition is right, they are central nodes from different aspects. There are centrality measures that
support certain arguments on importance of nodes. When looking at a network, we need to know what each
centrality measure means, what is good for measuring and then to be able to make an argument why that
centrality measure is the most appropriate for the target of the analysis.

Centrality measures
Centrality is a way of measuring the importance of nodes in a network and there’s a variety of ways of doing
that. It is possible that they show different nodes to be more important.

Closeness centrality

One of the easiest measures to understand is closeness centrality, which is just the average of the shortest
path lengths from one node to every other node in the network. Looking at the above example, let’s choose
Node F for this exercise. Node A and Node B are 1 shortest path lengths from Node F, as they are directly
linked to it. To get to Node C the shothest path takes through either Node B or Node E, therefore the shortest
path from Node F to Node C is 2. The following table lists all the shortest path lengths from Node F to every
other Node in the network.
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Table1. Illustration of shortest paths lengths from NodeF

Node shortest path length from Node F
A 1
B 1
C 2
D 2
E 1
G 1
H 2
I 3
J 3
K 4

Closeness centrality is simply the average of these shortest path lengths: the sum of the shortest path
lengths is 1+1+...3+3=20, to get the average divide it with 10 (being the number of the nodes except for Node
F), thus the closeness centrality for Node Fis 2.

By calculating the same measure, we find that all the other nodes have higher closeness centrality (CC)
values:

CC(F)=20

CC(H)=24

CC(D)=32

From the aspect of closeness centrality the most important node in this network is Node F as it is the
closest one to every other node.

Closeness centrality is really designed to be a centrality measure that looks at how close a node is to
every other node in the network. It doesn’'t measure how big its degree is, it just informs us that it’s closely
connected to a lot of other nodes. Thios sort of information can be really important for example if we're
looking at how diseases or innovation spread.

Degree centrality

Degree centrality is the easiest measure to compute and it is simply the degree of a node. In the above
example, according to degree centrality Node F is most central, and Nodes H, I, C and E are coming in second.
Nodes A and K are the last with a degree of 1. According to degree centrality what we are really looking for are
well connected nodes. So it doesn’t matter what role they play in the rest of the network the information on
how well connected are they to other people is important.

Betweenness centrality

Betweenness the centrality is one of the most widely used centrality measures when analyzing social
networks. The basic intuition is that Betweenness the centrality gives the percentage of shortest paths that
include a given note. Let’s take the example of Node F and calculate how many of the shortest paths include
this particular node.
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Figure11. Illustration of betweenness centrality

To do so, there is a table indicating all the possible pairs of Nodes and if the shortest path between them
includes Node F or not.

Table 2. Possible pairs of nodes reaching NodeF

Node from Node to includes F?
A B 0
A C 0
A I 1
A J 1
B I 1
I K 0

The total number of shortest paths including Node F is 25 and 10 shorthest paths do not include Node F.
So the number of betweenness centrality is 25 over 35, which is 0.71 for Node F.

Doing the same procedure for Node H, the betweenness centrality would be 0.4.

Even in such a simple model it is hard to do computation all the way long, as there is a high number of
pairs even in case of eleven nodes.

In a lot of networks there may be a hundred shortest paths. Any network analysis tool will compute
betweenness centrality of course.

To summarise it, betweenness centrality measures the degree to which a node is a gatekeeper in the
network. So if information is spreading from these nodes over here to these nodes over here particular nodes
are critically important if they stop participating in passing on information then no information flows
through anymore.

So nodes with high betweenness centrality tend to be really important for connecting different groups
and monitoring or helping the flow of information or diseases or other things through networks.
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Connectivity measures
Moving on from centrality measures another way of understanding a network is how well connected it is.
Connectivity and cohesion measure the minimum number of nodes to remove before the network becomes

disconnected.
‘ \\ /
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~—_ \
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Figure 12. Sample network for illustration of connectivity measures

Removing either Node F or Node G the network gets disconnected. Therefore the connectivity measure for
this particular network is 1.

Smallworlds

In networks of social connections, the average distance to reach out to a specific node from an another one
is quite small. Because of the existence of nodes with he number of inks (called as hubs), there are shortest
paths going through these nodes that link further nodes. The term for such networks is small world. There is
two major properties of small world.

One is that they have a high average clustering coefficient. In a small world network nodes’ friends tend to
know an another more than they would randomly. On the other hand, the average shortest path length for the
network tends to be very short. That means that people who are in different social circles tend to have people
that are connecting them to different groups. So we can get from one point in the network to another quite
easily.

This is really interesting structural attribute. Most social networks, but neural networks, the power grids
also tend to have this pattern.

Random graphsvs. regular graphs
Unlike in small worlds, random links between nodes form a random graph. The degree distribution follows
normal curve. The complement of a random graph is a regular graph.

Random graphs are something that were studied extensively by Paul Erdos who we mentioned in the
original presentation in terms of the Erdos number.

He studied a lot of things with graph theory and random graphs and so this is an example of a random
graph here. We have a bunch of nodes and you can see there’s no real pattern to how the edges appear they're.
The complement of a random graph is a regular graph. We can have a regular graph and a random graph
with the same number of nodes and same number of edges like these two but they look very different.
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Figure 13. Regular vs. random networks

For a random graph the average shortest path length is very small. You can go from any node to any other
pretty quickly because there’s a lot of edges that cut across the network making it pretty quick to get from one
place to another. So the average shortest path link for the network is short. On the other hand, for a regular
graph the average shortest path length is long because if you want to get from a node at the bottom to a node
at the top you basically need to go all the way around to get there. If the size triples, the average shortest path
length also triples. That's not true for a random graph. On a random graph the size of the average shortest
path length increases logarithmically with the size of the graph. On a regular graph it increases linearly.
However, on a regular graph there’s a generally high clustering coefficient. In a random graph the clustering
coefficient tends to be very small.

By combining random and regular graphs’ features small world networks can be generated that have both
of these features. Removing few edges and rewiring them has very small impact on the clustering coefficient
of each node overall. It may decrease it a little bit but not much. On the other hand, those edges that cut
across the network makes average shortest path length dramatically smaller!l.

7.3 Networks of agrifood chains

A supply-chain network (SCN) is an evolution of the basic supply chain. Due to rapid technological advance-
ment, organisations with a basic supply chain can develop this chain into a more complex structure
involving a higher level of interdependence and connectivity between more organisations, this constitutes
a supply-chain network®!.,

Often organisations focus only on their organisation; what they produce or provide and not what the end
customer receives. Looking at a supply chain network enables firms to look at the overall movement of mate-
rials/information from start to end, allowing organisations to see the value in creating partnerships; and the
value in working together to ensure the best possible value is provided to the end-customer.

Supply chains and supply networks both describe the flow and movement of materials & information, by
linking organisations together to serve the end-customerfe,

Let’s look at a supply chain example model in apple juice production.

Supply Chain

Apple farm §> Apple §> National §> Re'zgio‘nal. §> Shops,
Juicing Distribution Distribution Supermarkets,
Plant Centre (NDC) Centre (RDC) Vending Machines

Figure 14. Supply Chain Example: for apple juice production
Source: Hinzl6!
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In the above example of an apple juice producer, the flow of materials is seen as a chain of supply from
farm to end users.

The apple farm provides fruits for juice production, which entering the distribution chain goes through
the regional — local levels of logistics. In the end the juice arrives in shops or to other retailers.

The above diagram is an example of a simplified supply chain. The extended supply chain however
includes not only the movement of material flow from the Apple farm through the production process to
the end users, but the flow of further materials used in the production. Which pictures the inbound chain of
production.

Supply network

For Apple Juice Organization

« Upstream Downsteam »

Inbound Logistics Internal Logistics | Outbound Logistics

q q q Shops
Apple Juice National Regional
Apple Farm Juicj"\ppi’elant > Botting a . Distribution Distribution Su1:;s di ket
ng Plant Centre (NDC) Centre (RDC) M:]clhi:::s

Bottle

Manufacturing
Plant

i

i

Figure15. Extended Supply Chain Example for apple juice production
Source: Hinz!el

To get a complete picture of an organisations supply chain network, however, both information and mate-
rial flows should be mapped. Inefficiency can then be located and removed.

Material flow is the movement of goods from raw primary goods (such as Wool, Trees and Coal etc.) to
complete goods (TV’s, Radios and Computers) that are to be delivered to the final customer.

Information flow is the demand from the end-customer to preceding organisations in the network. If a
focal firm provides their suppliers with their sales data/forecasting demand information; their supplier will
be able to reduces costs (such as over production waste) and improve prices. In order to better serve your end
customers, it can be important to develop strong partnerships within your supply network which has an
effect on flow to end customers, irrespective if being manufacturer, distributor or retailer. Better communi-
cation will increase efficiency and productivity. Trust is the core ingredient to develop better communica-
tion and relationships.
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« Information Flow »

Focal Firm

« Flow of Goods (Materials flow) Supply »

Figure 16. Information flow vs. material flow simplified model
Source: Hinzl6l

7.3.1 Case study, presentation of good practice

The following subchapter introduces a model of network of an agricultural producer and service provider
company. The idea of seeing the company sales and purchases of a given timeframe in a network provides a
new perspective of analysing which products, services, partners, etc. are more vulnerable or valuable for the
company. It helps them understanding patterns which enable for example better pricing or better relations
management; in general better efficency of the operations.

The overall structure of the company’s sales and purchases covers quite a few tables on their products,
services, partners, invoices, details of invoices, etc. The data are retrived from the annual accounting records
in the period 2007 to 2021.

Table3. Elements of data records

invoice number n = 3228

partner code n = 86

city of partner n = 32

date of financial performance (dd.mm.yyyy) 2007-2021

number of items: 72

number of partners: 6

units of measure

amount of unit

price per unit (HUF)

gross sum of item (HUF)

The network of sales in this company may refer to nodes such as item types, partner codes, or sub items,
while the links between the nodes can be defined by the city (in common to the partners), the year of perfor-
mance (in common to the invoices), or items (in common to the invoices or partners). From these aspects, a
possible network can be the nodes of partners (codes), with links representing the city in common, so those
partners are linked, who are seated in the same city. The partners (nodes) degree depends on the number of
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partners seated in the same city. By tallying up the number of partners with various number of degree gives
the degree distribution.

In the following example the edges link products and serices (items) that are present in the same invoice,
in this way the ,streght” of the link (value) represents the number of invoices where these items are jointly
listed.

Another representation may be the link (az edges) between invoices (as nodes), when the same item
(product or service) is listed in both invoices. In this way the value of the link refers to the number of items
the invoices are in common.

Figure 17. Network representation of the sample farm’s invoices

In the above network of invoices (Figure 16) there are nodes (products or services) that are listed in many
invoices, the highest numbers are 64, 62 and 59. Whilest, some of the items (nodes) are more unique, having
only 1, 2 or 4 invoices in common.

Understanding the nature of the network might give an insight on which products or services can be
offered as a package by the company, or which of them are individual offers.

Let’s introduce the information on the partners. For this purpose, the network illustration is changed and
the different colours of edges show those links that belong to different partners.
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Figure 18. The farm’s partnership structure on invoices and items

The sample network of the farm’ sales invoices illustrates the six partners with differnt colours. By under-
standing the nature of the network gives information on the differentiation strategy of relations manage-
ment.

A deeper look at various measures and statitics of the network adds even more details for managers.
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8.1 The basics of strategic management

LWithout a strategy, an organization is like a ship without a rudder and going round and round.” (Joel Ross and Michael Kami)

With the onset of the Fourth Industrial Revolution and the changing development dynamics of products and
markets, operational excellence has become more critical than ever for any organization. In a world where
development is the constant driver of progress, strategic management has a distinguished role. “Continuous
external and internal environmental effects, the growth and transformation of organizations all contribute
to the development of the strategy of organizational transformation and change.”l!! Strategic management
provides a basis for managing these changes. Strategic management deals with the formulation and imple-
mentation of managerial decisions, the purpose of which is to create sustainable competitive advantages.

8.1.1 Operational and strategic management

The strategy of long-term value creation (e.g. a better, cheaper or faster offer than that of competitors) is a
key condition for long-term competitiveness. Yet, we do not have generally accepted measures of value crea-
tion, such as are commonly used and accepted to define value. “Value” is an elusive and multidimensional
concept that varies widely over time, place and the customers, users or stakeholders involved.

Strategy is the basis for the effective and long-term operation of any organization. The creation and appli-
cation of strategy goes beyond simply “operating on the basis of experience.” The correct strategy maintains
the continuity and security of the company’s operations and ensures that the possibility of errors is mini-
mized.

Verdin & Tackx disagree with the statement that the more competitive the business, the less it needs to
focus on competition!?. Strategic success is determined by the ability to continuously innovate and create
added value for the customer. This will determine whether we will be able to “beat the competition” in the
process’”.

The strategy is a specific way of thinking, a form of behavior, a specific problem management tool that
forces the management of the organization to deal with the solution of important/non-urgent issues before
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a possible crisis situation arises. Strategy is a harmony-creating activity. It is necessary to know the chal-
lenges of the environment, the expectations of the owners and the resources of the company, and to create
harmony between them.

It is a proven fact that the crisis of most organizations can be traced back to incomplete or faulty manage-
ment, which is why it is important that this is properly set up. On the basis of types, we can distinguish
operational management, where the day-to-day operations of the company and its management take place,
and strategic management, where long-term decisions are made.

Three levels of strategy can be identified: the company level, the strategic business unit level and the
functional level, which differ in several aspects.

MarkéB! writes based on Marosan®! that operative management deals with the continuous operation of
the company. Its problems are either temporally, territorially, organizationally, or functionally delimited. He
cares about issues that — “no matter how painful” — never threaten the existence of the organization as a
whole. On the other hand, the challenges of strategic management — even if they seem to be postponed at a
given moment — take effect in the long term, affect the organization as a whole, and are directly related to the
survival of the organization.

The table below shows the difference between the two types of management:

Table 1. Differences between strategic and operational management

Strategic management Operational management

Complex situations, unique solution methods Routinely manageable, clear decision-making situation, frequently
used decision-making models

Decisions that affect the organization as a whole and are Decisions affecting parts of the organization and specific isolated
of fundamental importance functions

Long-term effects and consequences Short-term effects and consequences

Source: Marosantl

8.1.2 Pillars and processes of strategic management

Strategic management processes are practically grouped around five main tasks:
1. Defining the strategic vision and the mission and developing them.
2. Setting goals.
3. Developing a strategy in order to achieve the goals successfully.
4, Implementation and execution of the strategy.
5. Evaluation, continuous monitoringl.

Problem solving requires a strategic analysis in order to get a realistic picture of the company’s situation.
The internal and external conditions must be assessed and planned, how they can be restored. It is neces-
sary to prepare a plan, which must include where the business is headed.

The strategy is formed during a rational decision-making process. Three stages of the decision can be
distinguished: the analysis, the choice/decision between the options and the implementation/execution.
The starting point of the process is the appearance of a problem affecting the organization. In reality, the
steps of analysis, decision and execution often overlap.

As a result of the circumstances, it may happen that a decision has to be made before all the decision
variants have been explored (and this is especially typical in agriculture), and since the strategic position
is constantly analyzed during the implementation, a new decision situation may arise based on this. In
general, the creation of a strategy consists of stages built on each other, which most companies go through
step by step. Each section can be broken down into further sub-tasks (Figure 1). The management steps and
sequence are of course the same in the field of agribusiness.

n2



STRATEGIC MANAGEMENT OF FOOD PRODUCTS

ANALYSIS DECISION IMPLEMENTATION
External Create Planning and
environment variations Incentives

Internal Comparison Definition of
resources evaluation organization
Interests and Choice and goal Change

intentions setting management

Figure 1. The simplified process of strategic management
Source: Marosdnt¥

In the course of the analysis, the organization’s external environment, internal resources, and the inter-
ests influencing its efforts must be connected to each other, as a result of which the organization’s strategic
situation can be revealed, which contains many opportunities and threats.

The first step of a strategic decision is the creation of decision variants, the second step is the comparison
and consideration of these variants, and finally the decision itself is the last step. In the past, the decision
stage was only considered a formality and no deeper analysis was done, but nowadays it is seen as a compli-
cated process accompanied by conflicts of interests within the organization. Taking into account the inter-
ests of the groups influencing the decision is an important factor.

In the implementation phase, the implementation of the selected strategy is institutionalized. The first
task is to create the organizational conditions for the strategy, which mostly includes strategic planning
as well as the appropriate distribution of the resources necessary for implementation. The next task is to
develop the organizational form and culture. Finally, in this stage, the implementation control system is
created, as well as the management of changes.

8.2 Organizational culture

8.2.1 The company’s core values, mission, vision, and the Golden Circle

The main goal of the strategy is value creation. It defines the possibilities (value creation), is related to the
implementation (value configuration) and the end result is profit, as the benefit of value expenditure.
Regarding the strategy, the first step is to develop the strategy (mission, values, vision, strategic analysis).
This is followed by planning (strategic map, measures, goals), organization “in order” (business, support
units, employees), organization of operations (development of key processes, sales planning, budget). This
is followed by the process of monitoring and learning (strategic and operational reviews) and testing and
adaptation (profitability analysis, strategic relationships, emerging strategies).
Management typically develops its strategy based on five main tasks/ek
1. Developing a strategic vision and mission is the first step — Where are we going? Why were we created?
What are our core values?
2. Setting goals.
3. Developing a strategy to meet the objectives.
4, Strategy implementation and execution.
5. Monitoring, evaluation and corrective measures 71,

Before formulating a strategy, managers must agree on the company’s purpose (mission), the internal
compass that guidesits activities (values), and the pursuit of future results (vision). An organization’s mission
and values tend to remain stable over time. While vision is not as stable as mission and values, it is often
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constant throughout an organization’s three- to five-year strategic vision. A company’s values (often called
core values) dictate its attitude, behavior and character. For example, the Euralis seed distributor, which has
been serving European producers with corn, sunflower, sorghum, soybean, and rapeseed seeds for more than
60 years, “We create value and trust!” he tries to summarize the values behind his strategy with his slogen™.
The Bonafarm group, involved in plant cultivation, feed production and livestock breeding, does the same
with the labels “Passion and expertise”, “Old passions, new values’, “Everything that is fresh”2

All strategic work must begin with a description of core values. We can return to them at any time if we
experience a blockage in the business process. Core values always help you find the right answers.

A mission statement is a short statement (usually one or two sentences) that defines why the organiza-
tion exists. The mission should describe the fundamental purpose of the organization, especially what it
provides to customers. A mission statement should inform managers and employees of the general purpose
for which they have come together. “The business mission is therefore nothing more than an organization’s
(company/sector’s) basic statement regarding its values and expectations.” (¢!

It states that the organization:

- what (what basic activity)

» why (for what social goal, future vision)

« for whom (which target group)

« how (through which projects, services, with which methods)

« where (in what geographical scope) it operatesle,

For example, John Deere declares: “At Deere, we have always believed in business activities that promote
life. Whether it’s road paving or tree planting, we shape the spaces that sustain us. We turn raw mate-
rials into machines that create a chain of livelihoods - from supplier to trader, from our customers to their
consumers, from us to our community. For the sake of productivity, profitability, and the planet, we build our
innovations not on finding problems, but on revolutionary solutions that make every life better in the only
world we know. With the dignity with which we are worthy of the Deere name, we live with nature, carefully
operate our factories and support the people who trust us and the planet that sustains us. Working together
to design and delight, test and educate, outperform and overcome difficulties to make life even better.”

The vision defines the medium- and long-term (three to ten years) goals of the organization. It should be
market-oriented and expressive — often interpreted as a vision. A statement that provides a clear, specific
aspiration.

,The vision is therefore the definition of a target state that constantly shows the direction to be followed
for all those involved in the implementation of the strategy. The target state must be fixed at all levels of the
strategy, regardless of whether it is the implementation of a company, a settlement or region, a country or
an international strategy”®®. On the basis of all this, creating a vision of the future is also a choice of direc-
tion, as it expresses the values, activity and risk-taking ability of its creators. With its help, you can focus on
change, innovation, the development of organizational capabilities, the continuation of strategic activities,
and generally staying competitive.

The organizational strategy must be renewed at least annually. At the meeting, the team reviews and
confirms the company’s mission, values and vision. Analyzes external and internal information and summa-
rizes critical strategic issues in a SWOT analysis. If the management sees that significant strategic and
cultural changes are needed in the coming years, it clarifies the need for change through strategic change,
which can be communicated throughout the organization. If the existing strategy continues to work effec-
tively, the team may decide to change it only gradually.

The leader definitely has a significant role in how the given decision will be made, what the basic goal
will be, and what the core values will be. According to SINEK the best leaders think according to a so-called
“golden circle” method!9l, The golden circle concept takes its name from the golden ratio, a simple math-

1 euralis.hu, 2021

2 bonafarmesoport.hu, 2021
3 deere.hu, 2021
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ematical relationship that often appeared in nature and art, and was used by mathematicians, architects,
and artists even at the beginning of history. The golden circle method helps us understand why we do what
we do, and also shows how much more we can achieve if we ask the question “Why” before every activity we
start. It’s all about “Why?” starts with a question.

How
WHAT

Figure 2. The golden circle
Source: Sinekl0l

WHAT: The management of each company probably knows what it does (what product, service it offers).
This is true in all cases, regardless of the size of the given company and the industry. All organizations can
easily define what they do and describe their products and services in detail. The ,What?” based on these, it
is easy to answer the question.

HOW: Some companies and people know “how” to work on the “What?” with a question. The “how” typi-
cally gives a precise description of why or in what way the given product or service is better compared to
competitors on the market. What makes it unique? Difficulties may arise here for some organizations.

WHY: In the end, very few organizations and top managers articulate clearly why they actually do
what they do. When we look for the answer to “why”, we search for why do I get up in the morning and do
everything to make the business successful? Why is this important to me as a manager or employee? There-
fore, “for money or for results” is an incorrect answer. When in most organizations they start with the “what”
and then close the strategic planning with the “why”: they rarely answer the question “why” we do what we
do, On the other hand, those managers who are able to motivate their employees at a high level always
give the answer to “why” first and will be number one committed to making the “cause” a success.

8.2.2 The relationship between values and organizational culture

Values and culture determine what strategy a company considers or rejects. A fundamental statement that
a company should not take strategic actions that conflict with its culture and/or guiding values widely held
by its leaders and employees.

The formation and implementation of a culture that enhances the competitiveness of a company requires
systems approach, understanding, intuition, ability to combine, calculations, judgment and communica-
tion skills from the top management. The management must create the culture of the company, its coor-
dinated components and system, as a result of the “discussion” with the division strategy. Culture, unlike
“hard” factors such as buildings or external elements of image, is difficult to copy. This is especially true
when looking at international markets.

Corporate culture is a special immaterial resource: a system of values that is present in the company’s
organization, operation, management, and material and non-material output, and the more it is integrated
into these, the more significantly it can increase the competitiveness of the organization and its operations.
The corporate culture must be integrated into the entire system: starting with the formulation of the compa-
ny’s mission and concluding with the definition of the basic elements of the customer relationship.

A better understanding of organizational culture is illustrated with some models in the following.
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8.3 Organizational culture models

8.3.1 Iceberg model

The classic model of Edward T. Hall'?l compares the organizational culture to an iceberg (Figure 3), the part
above the water is clearly visible and can be easily examined with the naked eye, while the parts below the
water lie unnoticed in the depths. Newcomers can cling to the tip of the iceberg, but they can only learn
about the hidden, invisible characteristics during interactions with old members and during a longer time
spent in the organization.

Formal (visible)
aspects

goals
technology
structure
policies and procedures
(final) products
financial resources

Informal (hidden) aspects

opinions

knowledge About the formal and

Httlt}ldes informal system
sentiments

values

informal interactions
Group norms
norms

Figure 3. Iceberg concept illustration
Source: French and Belll3]

If we ignore the hidden characteristics of culture, we make a serious mistake, as we did then, because we
are not aware of the unexplored piece of the iceberg. If we stay on the surface, of course we are constantly
faced with “symptoms”, but we can never understand what lies behind them, what are the real root causes,
the essential driving forces. “Real organizational culture can be seen in the values, assumptions, beliefs, feel-
ings and attitudes”™, John Deere, for example, adheres to these values: honesty, loyalty to the roots, leading
technical solutions, always staying green.

8.3.2 Cameron-Quinn model

Based on Bakacsil’® the model (Figure 4) takes a closer look at what values organizations strive to increase
their efficiency by taking into account. He identifies two such values based on research:

Inward or outward focus: when the organization focuses on the efficiency of processes and members or on
the fit with the environment (and its needs).

Flexibility or tight control: we can observe greater freedom of movement and greater freedom of decision
based on discretion or tight control and more regulation of the behavior of the members in the organization.

The two dimensions form a four-quadrant matrix, and each quadrant shows the types of organizational
culture.
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Flexibility

SUPPORTER INNOVATION

mutual trust, a good team, ORIENTED

strong cohesion, focusing on monitoring the external

the human goal: the environment, flexibility, risk

development of the human change, creativity, team

spirit (see HR trend) izati
Inward orsanization Outward
focused focused

RULE ORIENTED GOAL ORIENTED

formalization, hierarchy, rational planning, goal

regulation, stability (see pursuit, strong

Bureaucracy doctrines) centralization

Tight control

Figure4. Elements of the Cameron-Quinn model
Source: Cameron and Quinn/e!

Supportive culture: characterized by mutual trust and responsibility, joint participation, cooperative
behavior among members, good team spirit, strong cohesion, individual development, and the realization
of self-fulfillment. In addition, the sufficiency and acceptance of informal and mainly oral communication,
commitment to the organization. Its central value is the development of human resources (e.g2. through
training, coaching, and the use of coaching). For management, employees are more important than environ-
mental challenges.

Rule-oriented culture: its characteristics are respect for formal positions, rationality of processes, regula-
tion, strong division of labor and formalization. In such companies, hierarchical organizational solutions,
written communication (often based on instructions and subsequent announcements of “we made this
decision”), and the complexity of decision-making (slow turnaround) come to the fore. Its central value is
stability and balance, communication serves this, and decisions are based on this. For management, the
most important thing is to preserve the results achieved up to that point. Its background in organizational
theory: bureaucracy theories focusing on internal processes, as well as organizational culture, which is also
common in agriculture.

Goal-oriented culture: its characteristics are rational planning, central goal setting, efficiency, expectation
and respect for high performance, the central role of managers, oral communication tied to tasks. Its central
value: productivity, efficiency, profit. Management focuses primarily on achieving goals. Typically, top-listed
companies operating in a highly competitive environment can be found here.

Innovation-oriented culture: characterized by increased monitoring of the external environment, risk-
taking experimentation, creative problem-solving, competitive spirit, future orientation, foresight. In addi-
tion, the free flow of organizational information, working in teams, creating task groups, constant training
and learning. Its central value: growth and acquisition of environmental resources, flexibility, constant read-
iness. Management focuses on exploring and seizing opportunities.i'”

The role of culture is essential in terms of management processes. It decisively determines the values
along which the mission and vision are built, and at the same time designates the toolkit for strategic plan-
ning, implementation and control as well.

8.4 Competition and strategy

The first step in planning the strategy (Figure 5) is the analysis of external and internal conditions. This can
be followed by the formulation of strategic goals. As a final stage, the tools and methods for implementation
are assigned to the goals. We analyze the organization’s external environment, study the position of competi-
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tors, and identify our future partners. We examine our resources (material, human, technological, innovation,
etc.) and capabilities. Continuous and conscious analysis of the external environment is essential in order to
timely assess the opportunities and threats that can improve or worsen the organization’s performance.

The mission
of the
compan .
pany Analysis of the
d Development . S .
current an and evaluation ||  Strategis | | | Strategic |l _,| Performance
future of strategic decisions implementation
Environmen situation of the alternatives corporate behavior
tal company
challenges

Strategic planning

Strategic contol and feedback

Figure5. The design model of strategy creation
Source: T6th!8!

In planning, the establishment of long-term strategic goals is the primary priority, without them the
survival of the organization is quite doubtful. The long term means a period of 2-5 years.

The strategy is basically created to make the company competitive and to maintain and/or increase its
competitive advantage. In order to improve our competitiveness. P. Drucker recommends following actively
the next information®?:

« The unexpected external event, success, failure,

- contradiction between plans and reality,

» The needs of the processes of use,

« changes in the structure of the industry or the market,

» demographic changes,
the transformation of consumers’ attitudes and
- new knowledge, either scientific or non-scientific.

The competitive strategy is usually modified in the following main dimensions(2°!:
« Specialization takes place.

» Brand recognition is in focus.

» They increase the quantity/quality of indirect and direct advertising.
« A sales form is chosen/changed.

« They change the quality of the product.

» They strive for technological leadership.

 Vertical integration is initiated

» Cost position is improved.

« Customer service is being improved.

« They use a price policy.

» There is a change in ownership influence.

» The quality of the relationship with the parent company changes.

» The relationship with one’s own and the host government changes.

In the field of agriculture, Fleet, Fleet & Seperich identified eight factors that influence strategy and make
this field speciall2!:
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1. The product is food, with all its special characteristics.

2. The biological nature of agriculture (e.g. weather, pests, diseases, weeds, pregnancy cycle, climatic
determination of wine grapes).

3. Seasonal nature of the business.

4. The uncertainty of the weather.

5. There is a huge variety between the types of agricultural, food and food industry enterprises.

6. Diversity of market conditions: cotton growers present an almost textbook case of perfect competition
in a market where individual sellers have almost no influence on price. At the same time, Coca-Cola
and PepsiCo have a literal duopoly on the soft drinks market. Some markets are global, others are local.
Some markets are characterized by an almost equal bargaining position between the buyer and the
seller, while in others a dramatic imbalance may develop in favor of one or the other player.

7. Close connection with the countryside: many agricultural enterprises are located in small towns and
rural areas, thus playing a very important role in the economic development of the countryside.

8. The role of the government is of particular importance (e.g. price regulation, income regulation, health
protection, use of plant protection products, animal waste management, customs duties and quotas,
etc.)

8.4.1 The process of strategic planning with hierarchical levels

Strategic planning can be based on the three hierarchical levels:
1. Company-level strategy,
2. Division strategy (about market and product) and
3. Functional strategy (about processes, resources).

David et al. describe that when measuring performance, the payment of bonuses at the company-level
strategy is 75% based on long-term goals and only 25% on short-term goals, while at the functional level this
ratio is the exact opposite: 75%. At the level of the divisions, this ratio is approximately 50-50%22,

Based on Mez§ et al.23], Porter distinguished three basic types of company-Irvel strategy basic strategies
by analyzing the possibilities of creating and maintaining a competitive advantage (Figure 6).

STRATEGIC ADVANTAGE
(CONTESTANT)
Z Uniqueness perceived by Lower cost
o customers : BUDGET
= i DIFFERENTATION !
] E 1
E & z = !
O & &9 !
5= 3% =
M O 8 !
(@) Z
F S —
&)
m 2
= O i
7 22 )
E 4 %5 Focusing (3)
wn = § < Cost focus
E © Differentiating focus
=

Cost and differentiating focus

Figure 6. Porter’s basic strategies according to competitive space and competitive advantage
Source: LGrel24
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A company may have industry-wide competitive advantages that enable it to pursue a cost-controlling
(cost-leading) strategy. For example, in the case of pocket calculators, the number of competitors was radi-
cally reduced in the 1970s, so Texas Instruments was able to offer its products at more advantageous prices
than its competitors, and established a price-controlling position. Taking an example from today, the general
strategy of Hyundai and KIA can typically be classified here.

In this case, the company’s goal is to surpass the competition by reducing costs. Although every company
tries to control its own costs, the cost manager has an extreme advantage in this regard, since he makes all
the decisions about products, markets and special capabilities. The cost-leading company usually focuses on
narrow product differentiation.

It only develops products when consumers specifically demand them, in which case the goal is not to
lose the market. The cost leader usually focuses on the average consumer, and the most important special
ability lies in the production function, where he strives for perfection (which can further reduce costs). Its
most important danger is precisely that the competitor invents a production method that can be operated
at a lower cost.

Many companies gain a competitive advantage in uniqueness, building on differentiation rather than
excelling in mass production and cost reduction (differentiation strategy). For example, in the case of
Coca-Cola, the soft drink vending machine was a new, unique distribution channel at the time, which had
a distinctive advantage. The most important aspect in this case is to achieve a competitive advantage by
creating a product or service that the consumer considers special and extraordinary. Such brands are, for
example, BMW, Audi, Mercedes, Volvo, Mazda in the automotive industry, Tebike Palpusztai cheese from
agriculture and the dairy industry, or Garaboncias hand-kneaded Parenyica cheese, and in general, domestic
foods with the “Hungaricum” certification.

The company typically wants to achieve differentiation through branding, better technology, better
service, and thorough knowledge of the selected segments. It spreads the products more widely, just like the
cost planning company, although in many cases this causes difficulties at the start (e.g. getting listed in a
larger supermarket chain).

The strength of the concentrating (concentrating, focusing or specialization) strategy lies in the fact that
they target one market segment and satisfy its needs to the fullest extent possible. In this case, there are at
least two approaches!#s:

Low-cost approach — in this case, you compete with the cost leader in those segments where you have a
local cost advantage (e.g. you get a better price on transportation or production costs). From 2004, the pivotal
point of the strategy of Suzuki in general, but also of the Suzuki Swift (1983-) in particular, is clearly the
low-cost production (China, Hungary, Pakistan, Malaysia, Thailand, Vietnam) and the affordable price, the
small car (small-class popular car) segment getting and keeping first place. In addition, the need for differen-
tiation quickly became apparent in several areas of development.

Differentiating attitude — these organizations are usually successful in perfecting the characteristics
of the differentiated product because they know small groups of customers or a certain region intimately
(e.g. Subaru, Land Rover, or Liszt Rapsddia artisan chocolate from Dombdvar, or Lolo snack products from
Kaposvir, from the food industry, which are vegan, oil-free and additive-free products).

The competitive advantage of a specialized company lies in its core competence. It finds opportunities in
market niches, which it fills with products and services without which consumers cannot exist. A special-
ized company focuses on serving the market segment defined by the territory, customer category or part
of the product line. You are protected from your competitors to the extent that you can provide a product
or service that they cannot. These companies are mainly threatened by the sudden disappearance of the
segment due to an innovation change or a change in consumer tastes and interests.

Porter claims that these strategies are almost always suitable for creating a competitive advantage,
regardless of the specific market situation. He recommends that a company focus on developing and imple-
menting only one dominant generic strategy because differentiation and low cost cancel out each other.
A company that wants to combine these will be stuck between opposing strategies and will not be efficient.

Organizations can choose from 11 different strategies (Table 2).
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Table 2. Strategic alternatives at different hierarchical levels

The essence of The name of the strategy Its characteristics

strategy

Vertical integration Forward integration Gaining ownership or control at a distributor
Backward integration Gaining control and ownership at a supplier

Horizontal integration Gaining control and ownership at a competitor

Intensive growth Market entry To increase the market share of an existing product in an existing

market through marketing

Market development Distribute an existing product/service in a new geographic region

Product development Increase market share by further developing existing products,

modifying them or creating new ones

Diversification Joint diversification Acquisition of an existing, related product or service

(Offer Expansion) Independent diversification | Launching a completely new, unrelated product or service
Defense Constraint Reorganization, cost reduction, sale of properties
Disconnection Selling a division or unit
Liquidation Selling the entire company piece by piece

Source: David et al?? based on own editing

Most companies run 2-3 strategic alternatives in parallel, but in the long term this so-called combination
strategy is very risky. Many of the organizations involved in the food sector have successfully integrated forward
or backward into the vertical, as well as some member companies of the previously mentioned Bonafarm group,
but a recent example is that Spar Magyarorszag Kereskedelmi Kft. acquired the manufactory of Zimbo Perbal
Husipari Termel6 Kft., thereby adding new meat producers acquired interest (backward integration).

The main suggestion is to select the top priority, as resources are limited. This sustainability is especially true
in the era of the green economy. In the words of the authors, “if you're heading north, the plan is to get snow-
shoes and a warm jacket and forget about trying to generate rapid consumer growth in the southern states.”
At the same time, the three defensive strategies can be operated side by side, complementing each other. For
large, complex organizations, such as Mondelez and Unilever also operate several strategies side by side, since
different divisions can operate according to different strategies. In a fiercely competitive situation, it is a matter
of survival to maintain positions and, if possible, to further improve them. This usually requires choosing a
growth strategy. It is important to note that the strategy, which is purely aimed at market expansion/growth,
and the company is not a “green” company, its product/service is not useful from a sustainability point of view,
nowadays in developed countries it receives more and more criticism from experts and scientists.

If the management decides on a growth strategy, it can choose from the following options (Table 3).

Table 3. Growth strategies

Strategies

Advantages

Disadvantages

Organic growth (the company

» Lower risk

« Slow

develops new activities + The possibility of continuous learning » Lack of necessary knowledge — wrong
internally) « More controllable decision
Acquisition « Fast « There is a high price to pay

« Presence, purchase of market share
« Buys experience

» High risk of wrong decision
» The right company is not always available
- Itisdifficult to get rid of unnecessary wealth

Strategic alliance (agreement
between two companies)

e Cheaper than pickup
« Access to market knowledge
« Useful if the acquisition is not favorable

« Possibility of control difficulties
« Potential driving problems

Joint venture (joint venture)
(independent enterprise jointly
founded and owned by two
companies)

- Aswith the strategic alliance, plus
- Better incentive, closer connection
« Other competitors are better excluded

- Aswith the strategic alliance

Source: Barakonyil26!
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For a strategic alliance, David et al. cite the example of Apple and IBM[22, While in the 1980s the two
companies acted as competitors on the market, today they jointly manage the development of more than 100
applications. With this collaboration, Apple quickly expanded in the business world, which was tradition-
ally IBM’s market, and IBM was able to successfully sell its business software on the mobile device market.

More than 10,000 joint ventures are registered every year, more than the total number of acquisitions and
mergers we are aware of, the author duo writes. IBM cooperates with the Twitter and Facebook organiza-
tions, as the large amount of meaningful user data (Twitter alone registers more than 300 million monthly
active users) gives its partners the opportunity to developnew so-called “social data-enabled” programs.

In addition to the strategies summarized above, being the first to enter a given market/segment, ahead
of your competitors, can be a valuable competitive advantage. Outsourcing is also a popular strategy. After
2010, European and American companies in many cases outsource production, technical service or “back-of-
fice” activities, leaving only research and development in-house. During the prime ministership of Donald
Trump, an effort was launched to resettle production in the mother country (“Made in the USA” program).
Predictability of wages, lower gas and electricity costs, legal protection, stronger control over quality and
distribution, strong economy, lower transport costs, greater respect for human rights, stable political system
speak in favor of resettlement.

8.4.2 Factors influencing the strategy

The industry situation decisively determines the initial competitive strategy. Let’s take a closer look, what
does this mean?
In divided industries (e.g. monopolistic market conditions), the following areas come under the magnifier:
» What is the structure of the industry and what is the position of the competitors?
« Why is the industry divided, what is the reason?
 Can the division be overcome, and if so, how?
» Can bridging the division be profitable?
How should we choose the market position of our company in order to make this step?
If division is inevitable, what is the best alternative to deal with it and operate more profitably?

These questions must be answered in emerging and rising industries:

« Is our company a founder or a follower? Do we dictate, do we have the know-how/patent?

» Are raw material sources secured? And the sales channels? Who are the suppliers? What kind of reserves
does the supplier base have? How can this range be strengthened?

« Are entrants closely monitored? Can we set entry limits?

» Coordination of product development and customer needs is essential.

If we compete in mature industries, companies are concerned with the following aspects:
- “The changes accompanying the transition to maturity hold serious dangers.”

« Increasing discipline in the organization is an important task.

» Expectations regarding advancement must be moderated.

 Greater attention should be paid to human factors.

« The need for recentralization may arise.

In declining industries, strategic focuses change:

» The goal may be to preserve the leading role.

» We can stay in the industry to fill a market gap, serving the needs of “lagging” and loyal customers.
» Harvesting, collecting the profit that can still be realized with gradual downsizing.

« Rapid capital withdrawal and switching can also be the new strategy.2”. 28,29

It is customary to compare strategies with certain stages of the life cycle model, since strategy and stra-
tegic actions are both easy to understand and separate from each other.
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The life cycle model starts from the assumption that industries, companies and products all go through a
development process that lasts from market introduction to decline. The development process has 5 stages
(in the classical interpretation only 4, since the breakthrough stage is not named):

- introduction,

« (breakthrough),

e growth,

« maturity,

- decline.

We examine the brief characterization of each stage in a marketing strategy approach. A different strategy
and tactic is focused on for each stage. These are included in Figure 7.

Life Cycle: Four Basic Stages
Introduction Growth Maturity Decline
+
W
R
o
W
©
-]
=
2
a.
Audience Early Adopters Mainstream Late Adopters Laggards
Market Small Growing Large Contracting
Sales Low High Flattening Moderate
Competition Low Moderate High Moderate
Business Focus Awareness Market Share  Customer Retention Transition
Design Focus Tuning Scaling Support Transition
Re-drawn from the book "Universal Principles of Design” © 2003 Rockport Publishers idea-sandbox.com

Figure 7. Marketing strategies at different stages of the product life cycle
Source: https://acarrascoblog.wordpress.com/marketing-concepts/product-life-cycle-stages-and-strategies,

In the case of technologies, it is easy to follow the case of life cycles running in parallel (Figure 8): in our
example, the fourth generation phones are already in the maturity stage, but meanwhile the 3G phones have
already reached a declining phase. Today, 5G technology is in the introduction phase, well before the break-
through phase, while the previous two technologies are still on the market.
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Figure 8. Coexistence of life cycles for technologies: from 1G to 5G
Source: https://interferencetechnology.com/mobile-generations-explained/(2019.08.07.)

In some cases, life cycles follow a path different from the general one, and the development of the life
cycle can have a significant influence on the corporate strategy.

8.5 Aboutinternal and external resources

Every organization has strengths and weaknesses in each functional area. It is advisable to analyze these
areas regularly so that the processes work with the best efficiency. If we accept that the company strives to
satisfy customer needs and create maximum value, then this internal audit can also be interpreted as an
audit of value-creating processes.

8.5.1 Value chain model and 5 force model

The processes are vividly summarized by Porter’s value chain. According to his concept, a company is able
to operate effectively if it is aware of the importance of its key processes and can devote its resources to
increasing the value of its products and services.

Chikan writes that the company’s value chain consists of a series of activities that use resources to produce
recognized value for the consumer3°. Thus, the important question is not how the company evaluates the
production process, but how the consumer evaluates it. A process group will be effective when the needs of
consumers are satisfied, as consumers are then willing to pay a price for it that covers the company’s costs
and generates a profit.
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Dobak states that the value is when the consumer not only buys the product or service, but also the
process itself, which produces these products and services for them!,

Today, we can make the following additional statements:

» The analysis, identification and development of activities that really create value have become a
defining element of the corporate strategy.

« It is considered the most important issue of the strategy: deciding where to place our company within
the industry value chain.

« It has become vital to understand and accept: what value does the beneficiary really require?

» Thorough knowledge of the industry and the company’s value chain is indispensable.

» The real strategic question is where the organization positions itself in the global industry value chain.

» The main value-generating activity is the service, and the “foreground” (where the customer is served)
increases in value compared to the “background’, which the customer has no real insight into and typi-
cally does not seek to get to know it deeply 32,

The company mobilizes resources to create value. Resources are usually divided in the following way!32!:
- financial resources,

 physical resources,

« human resources,

 technological resources,

« intellectual resources,

- fame, recognition.

David et al. recommend taking stock and analyzing the following in the internal audit process!#:

- managers and employees’ assessment of the situation of organizational culture, internal values and
other components;

- management processes (especially organization, incentives and controlling),

- marketing,

- financial affairs,

» production,

 research and development,

- the management information system.

The analysis of the value chain is used to determine to what extent and how the individual functions,
activities and the resources behind them contribute to the company’s value creation, as well as to the compa-
ny’s competitive position and the implementation of the corporate strategy®3 The elements that provide the
most important competitive advantages (how resources are used) are also called core competencies.

These are the following:

—added value

— cost effectiveness
—relationship management
—uniqueness

core competencies

Porter distinguishes nine value-creating activities from each other (Figure 9): primary (creating value)
and supporting (not directly generating value) activities. according to him, these can be considered the key
processes of a company, the efficiency of which can be measured with continuous performance-cost anal-
yses. decomposing company processes into strategically important factors can help to make it clear where
and what costs are generated.
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Figure 9. Porter’s value chanchain model
Score: Keller and Kotler(2012) edited by Benedek4

Kiss summarizes that the activities that affect materials, semi-finished products and other inputs arriving
at the company are called internal (inbound) logistics®. During the transformation activity, outputs are
created from the incoming inputs. In addition to production, this also includes product or service packaging
and quality control. The objective of outbound logistics is to deliver the product/service produced by the
company to customers in the right time, quantity and quality. According to PORTER, marketing and sales
are responsible, among other things, for introducing potential customers to the products offered and gener-
ating sales. He highlighted the services as an independent element and placed the after-sales contact with
the customers, the areas of warranty, complaint, and sales front here.

The corporate infrastructure may include, for example, the planning, control, decision-making system, the
communication and information system, the organizational culture, and cost management.

Human resource management is also a complex process, for example recruitment, selection, training,
incentives are all areas that belong here.

K+F functions, the effort to develop new products, new services, further development of technologies, and
process management systems appear in the technological block. To gain a competitive advantage, this is a
key process element. Procurement is the group of activities that provides the inputs needed to perform the
primary activities.

In several graphs, the margin (profit margin, profit) is placed at the “top” of the value chain. Based on
Danké: “The measure of the performance achieved by the company’s value chain is the margin (the surplus
that the consumer is willing to pay in addition to the product’s production costs). This shows how well the
company’s “machine” works, how effectively it has been seen the previously outlined functions, and how
well coordinated the relationship between them was.”5¢!

Modifications can be made after the analysis. For example, in the case of the production strategy, we can
decide whether to outsource production or introduce a new product, perhaps change location, change the
type of production process, or make a technological investment, possibly pushing for automation.

In relation to the key management processes of agribusiness, Fleet, Fleet & Seperich highlight the impor-
tance of finance, the distribution channel, marketing management and HR2!, In the agricultural sector, the
quality and quantity variability of products remains a significant challenge in the management of value
creation processes. Processors, canners and freezers of lobster and shrimp, for example, must consider and
differentiate between different quality raw materials. Apples and other fruits are typically sorted by size,
shape and color using infrared light. Eggs and milk need to be classified, like many other products. In some
cases, the weight of the products must be standardized. An additional difficulty in the production of agri-
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cultural products is the requirement of price efficiency. Production managers must produce outputs at the
lowest possible price. It is necessary to produce the highest possible value in accordance with the production
costs. A milk processor e.g. can rightly say that cheese has a higher market value than liquid milk intended
for table consumption; but if the value is only one-third more than that of milk and requires twice as much
production costs, then the price efficiency is not adequate, for this reason it is preferred to produce simple
liquid milkB7,

8.5.2 Analysis of the competitors

The company and its real competitors form a specific, tight team, the so-called strategic group. They:
« in the same market segment,
- relying on the same competitive advantage,
« following a similar competitive strategy,
« with similar characteristics and
« having almost identical devices, they compete for the favors of consumers/32,

The purpose of competitor analysis is to estimate their expected future moves and how they are expected
to respond to our moves. A detailed analysis of competitors is required to answer questions such as:

« Who should we compete with in the industry and what actions should we take?

» What is the meaning of our competitor’s strategic move, how seriously should we take it?

» What areas should we avoid, where should we be concerned that our competitor’s response will be
strong?

- What are their goals? What is their strategy?

- In what direction are they changing?

» What skills and resources do they have?

» According to the customers’ market value judgement, who and where is located in their minds?

« What are their strong key processes?

» What is their marketing communication based on, what is the unique product/service advantage they
emphasize?

8.5.3 SWOT analysis

The development of the strategy is practically the result of a subjective decision based on objective data.
Before choosing a strategy, it is absolutely recommended to carry out a SWOT analysis (Figure 10), which
requires good judgment and thorough preparation from the organization. Based on this, four types of strate-
gies can be selected, so-called “SO, WO, ST and WT” strategy!?2l. The relationship between SWOT factors and
selectable basic strategies is identified by Weihrich’'s TOWS matrix[38,

With SWOT, we can map the various markets, industries, businesses, and the tasks that are the most
important for a company from a strategic point of view!3l,

THEY HELP achieve the goals TH].EY CLIBYENIIG
achievement of goals
H\.ITE.RNAL FACTORS . Strengths Weaknesses
(organizational characteristics)
EXTERNAL FACTORS -
(environmental characteristics) Opportunities Threats

Figure 10. The structure of the SWOT analysis
Source: Pohnert4ol
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According to Pohneri9), Sz8rds and Kresalek!4l, and CzeglédiP, strengths are the resources, abilities or
other factors accumulated during the company’s operation, which give it an advantage compared to its
competitors. The resources of the organization are not only the factors that the owners have made available
as monetary or physical capital, but also the factors that have already been exploited during the competi-
tion, as well as favorable positions that have been achieved by operating the capital. For example, a secure
financial position, advanced, flexible technology and a well-qualified workforce, cost advantage, experience,
know-how, new products, special services, organizational culture that supports development can be consid-
ered strengths.

Weaknesses are limitations or gaps in resources and capabilities that limit the company’s performance
compared to other organizations and make its market operations less and less effective. These factors can
be the poor financial situation, low quality and outdated production units, outdated equipment, poor devel-
opment. Even the same factors can be listed as weaknesses as strengths, depending on whether “compared
to similar organizations, the examined organization is stronger or weaker in terms of the given factor”®9. In
the case of the Hart Cherry Cooperative, for example, the internal cohesion of the organization was greatly
weakened, protracted internal disputes arose, even though they were faced with a simple problem. The farm
was organized in 2012 with the aim of seeding and freezing the fruits of the member farms. Most of the cher-
ries are picked from the trees mechanically, by shaking. Growers load the crop into palletized containers and
transport it to the plant for processing. There are significant quality differences between the cherry ship-
ments brought in by members, which is why it is important to be able to identify them.

Two years after the start, they were faced with the fact that the members could not be identified in all
cases, as the truck drivers in several cases accidentally mixed up or left the identification cards posted on
the containers. It is a simple case, but it took months to succeed with training or prevent disputes with
increased control37,

Opportunities are favorable external environmental factors beyond the control of the company that have
a beneficial effect on its development. By taking advantage of these benefits, you can increase your customer
satisfaction or even improve your return on capital. Such opportunities are, for example, the expanding
market situation, the improvement of customer and supplier relations or falling inflation.

Hazards are also uncontrollable external environmental influences that have an adverse effect on the
organization’s current or future situation. Since these are more or less unexpected events, the company
cannot prepare for them, so it is forced to adapt to them. Examples include rising inflation, the appearance
of new competitors, the appearance of substitute products, changes in user needs, demographic changes,
political uncertainty or unfavorable changes in state regulations.

The possible strategies (combinations) and the relationship between the SWOT factors are illustrated by
Weihrich’'s TOWS matrix[®®! (Figure 11).

Company

Strengths -S

1. Existing brand

2. Existing custumer data base
3. Existing sales

Weaknesses - W

1. Brand perception

2. Using intermediaries

3. Technology/ expertise

4, Cross sales channel support

Opportunities -0
1. Cross sales
2. New markets

SO strategies
Utilization of strengths in order to maxi-
mize opportunities

WO strategies
Termination of weaknesses by utilizing
opportunities

4, Channel conflicts

3. New services Offensive strategy Based on strenghts for offensive strategy
4, Alliances/joint branding

Threats-T ST strategies WT strategies

1. Consumer decision Utilization of strengths in order to Termination of weaknesses and threats
2. New entrants minimize threats Based on strenghts for defensive strategy
3. New competitive prod-ucts Defensive strategy
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8.5.4 BCG matrix, GE-McKinsey matrix, positioning map

The BCG (Boston Consulting Group) matrix (Figure 12) is one of the most well-known portfolio methods
for analyzing the microenvironment. It examines the products, product lines, services or business lines of
a given company or division based on their relative market share and market growth. The basic purpose of
preparing the BCG matrix#43:

« to provide assistance for the market positioning of the company’s products;

- determination of the strategy applicable to each product based on the examination of product posi-

tioning and product life cycles;
« creation of an optimal product portfolio from the company’s point of view.

The BCG matrix divides products into four groups according to the aforementioned factors.

Market rise rate

High | Question marks Stars

o8 s ®

O2 Os Oy
Laggards Cash cows
Os @
o &)
Low High'
Relative market share

Figure12. elements of the BCG matrix
Source: GyurkoH4

Stars are the products that occupy the best position in the target market and keep it stable. Their market
share is outstanding and their growth is also high, i.e. the demand for them is strong. In the future, these
products can become the primary source of company profit, so they must receive all the support: it is justi-
fied to expand production and support development, because they will be the “cash cows”.

“Question marks” are typically relatively new products that still have a low market share, but show rapid
market growth. It is therefore worthwhile to thoroughly analyze this type of product.

The market share of the products occupying the “cash cows” category is high, but the market rise has
slowed down and is at a low level. The most important goal may be for these products to maintain their
strong market position, and for the company to make full use of their potential. However, it is not worth
starting new investments related to these products.

“Laggards or otherwise dogs” are those products for which neither the market share nor the market rise
potential is satisfactory based on the results. Companies must stop making these products.

The General Electric-McKinsey matrix (Figure 13) was created as a further development of the previous
method, providing greater flexibility and analysis accuracy. The model thinks in terms of competitiveness
(competitive situation) and market attractiveness (environmental opportunities). The “upper right corner” is
a safe zone and it is advisable to make additional investments here. The lower left corner is the danger zone,
from which it is advisable to withdraw. The diagonal crossing the matrix (top-right bottom corner) is the
“persistence” position, where you have to consider which strategy is expedient in the next period.

4 HR Portal (2014) https://www.hrportal.hu/jelentese/bcg-matrix.html
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Figure 13. Elements of the GE-McKinsey matrix
Source: Varsdnyil3l

Behind the competitiveness (competitive position) dimension can lie the evaluation of the following
internal factors/32 35l;

- market share compared to competitors,

« access to the determining competitive factors,

« profit ratio compared to competitors,

« the extent of additional services,

- effectiveness of communication,

» production efficiency,

« efficiency of K+F,

« sales network,

» product quality,

» popularity of the brand,

« development of the technology used,

« the quality of management.

A Market attractiveness (or long-term potential) depends on the following external factors:
- market size and rate of growth,

 the industry profit ratio (present and expected future),

- intensity of competition,

- inflationary tendency,

 technology and capital requirements,

« social and environmental constraints,

- market entry and exit restrictions.

All factors are rated on a scale of 1-5, at the level of business branches, and a different strategy is associated
with the zones formed in this way. A result below 2.33 is considered a low value, and a value above 3.68 is
considered high.

A strategy (perception) map is a two-dimensional representation that draws the companies/product cate-
gories/brands etc. its location along the two (freely chosen) most important components of the competi-
tion in the given industry. David et al. suggest that after we have designated the target segments (SZCP), we
should deal with the compilation of this map/22,

The possible components are along the coordinate axes:

« degree of differentiation of the products/services,

« breadth of product selection,

» the number of market segments served,

« the distribution channels used,

« familiarity/frequency of use of the brand name,
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» degree of marketing activity,

« the extent of vertical integration,

« product/service quality,

» innovation strategy (leader, follower),
» K+F capacities, role of research, etc.

With the help of the map, we can not only assess the situation, but also use it:

« We can determine the planned place of the given brand/product/service in the minds of consumers.
« We know which brands are close competitors and

» we can also be aware of what opportunities the market has for leapfrogging.

Figure 14 shows that, based on nutritional value and target group, soft drink categories can be perfectly
placed on such a map. Group training offers ideas for modifying the product strategy.

high nutrional value

& orange juice

liquid milk © G

chocolate milk o diet?irinks

o milk shake
(D) -

G sports drinks

(¢]

children’s mineral water adult
drinks drinks
(£ ) o
fo) low-fat milk
fruit flavored
drinks (e}
coffee

G soft drinks G

low nutrional value

Figure 14. Consumer perception of certain drinks based on nutritional value and target group
Source: http://www.perceptualmaps.com/example-maps/(2014) based on

Let’s see, for example, how a seed company can develop its position. A lawn seed company markets its own
seed families. The company’s research department has completed the development of a new dwarf fescue
variety. The variety suitable for lawns has performed very well in public cultivation. This variety produces a
distinctive dark green color, dense, durable turf and is hardier than other varieties. The institute decided to
try to build on these qualities and create a differentiated product that worths a higher price.

The residential market is characterized by two expected advantages: easy maintenance and environ-
mental awareness. The position can be built on these two advantages. The variety does not grow as fast or
as tall as other varieties. The fact that the homeowner spends less time mowing the lawn is an important
factor. The variety also requires less fertilizer and water than other varieties, and due to the slow growth of
the product, fewer cuttings need to be thrown away. This new product could be positioned as a lawn that
provides more free time for environmentally conscious people!2ll,

8.5.5 Components forimplementing the strategy

David et al. write that marketing, finance/accounting, research and development (R&D), and the manage-
ment information system are the key areas for the operation of strategies/?2, The 7S model developed at the
consulting company McKinsey believes that the effective implementation of strategic actions and, through
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them, the entire corporate strategy can be discovered in the close and balanced cooperation of the 7 (or, in
addition, 8) areas shown in Figure 151> 4¢], The model grew out of the theory of Galbraith, who analyzed the
“western” corporate practices of the 1960s7.,

StructD‘
A \

Strategy

Shared
values

A

Synergistic
teams

Systems

Figure15. McKinsey’s 8 model
Source: Feketel and Csath/?9

Strategy: the combination of the vision, the set goals, the organizational values, the mission and the
actions to be implemented. It defines the company’s product range and services, the markets to be served,
the way of value creation and the sources of competitive advantage. ,The other elements must work together
to help the strategy succeed.”[29 4]

Organization: Makes points of power and decision-making concrete, shows the structure of the company,
the method and framework of division of labor and cooperation.

Systems: the combination of formal and informal processes appearing in the company.

Forms of behavior: it shows what decision-makers in a company consider important, what example they
set, and how they behave in different situations, especially in crisis situations.

Common values (organizational culture): shows what is considered “good” and what is “bad” in the company.
“What the company is proud of and what it wants to be proud of.” Who is considered successful, what does
the company value and what does the company refrain from doing?

Employees: characterizes all the company’s employees together with their demographic data, knowledge,
experience, motivation and commitment to the company.

Capabilities: include the firm's strengths, core competencies, and the quantity and quality of available
resources.

Teams working in harmony: the model has recently been supplemented, and this 8th element is the central
core, it brings together the other factors(29 43,

8.6 Factors influencing the implementation of the strategy

The implementation of the strategy also means that we move from the level of strategic thinking to the
level of action plans. All employees of the organization must be committed to the implementation. Human
resources are the most critical factor: without understanding and commitment, management faces signifi-
cant problems. The implementation strategy moves from top to bottom and affects all divisions and func-
tional levels. An incompletely implemented but well-functioning action is better than a perfect plan that
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only exists on paper. Unfortunately, significant differences can arise between the formulation and imple-
mentation of the strategy in practice, due to the factors affecting the strategy. Such, for example:
« lack of clearly formulated and laid down goals,
- inadequacy of descriptions, regulations, ideas, and administrative advice supporting the realization of
the goals,
- incorrect distribution of resources,
 dissension within the management,
« structural inadequacy (the structure of the organization cannot be matched to the strategy, e.g. imple-
menting an innovation-oriented strategy in a rule-oriented structure (see Figure 8)22l,

The implementation of the strategy can have different speeds and effectiveness in the case of different
organizational forms (configurations: e.g. linear, functional, matrix).

8.6.1 Change management

There are different levels of change, for example changes at the organizational level and at the individual
level. At the organizational level, adaptation to changes can be realized along three strategies. We speak of
reactive adaptation when the organism changes after the fact, out of necessity, only after changes in the
external environment. In the case of proactive adaptation, the organization anticipates expected environ-
mental changes, takes steps and changes. Proactive influence is when the organization tries to expand its
own possibilities by influencing and changing its microenvironment.
Most changes affect companies from the outside.
There may be external motives:
« changes in the international environment,
 social changes,
- technological changes,
« economic changes, such as changes in living standards, purchasing power, competitors, suppliers,
employment,
» ecological changes,
« political changes, such as election campaigns, scandals, government stability, changes in the composi-
tion and program of the political elite,
« changes in the legal environment, for example changes in laws, regulations, orders/sl,

Another group of motives for organizational changes comes from within the organization. The members
of the organization generate the change, which can be resource development, problem discovery, retreat or
renewal. These changes typically take place in a planned manner. Changes initiated by the members of the
organization can be both top-down and bottom-up, depending on the role the management assigns to the
employees in planning and implementing the change.

Change management communication has been a challenge for modern organizations for a long time.
In the midst of chaos and uncertainty of change, employees often look to managers for information, reas-
surance and support. The management of change is therefore a permanent management challenge that
includes individual and collective efforts within the organization. Among the tools used by leaders to
promote change, the mobilization of activities is considered particularly important, as it allows leaders to
activate the necessary resources and processesid, It is worth mentioning here that the so-called transforma-
tional leadership significantly influences employees’ trust in management and the behavior shown during
organizational change.

8.6.2 Wellbeing factors in the workplace

Workplace well-being can be defined as the employees’ sense of well-being resulting from work. Essentially,
this includes all factors that are related to work, from the quality and safety of the physical work environ-
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ment, to the employee’s feelings about work, to workplace relationships. According to Kun, the defining
characteristics of workplace well-being include, among others, the possibility of personal control and deci-
sion-making, the variability of tasks, physical security, the possibility of earning money, supportive manage-
ment, recognized social position, social relations, supportive colleagues, the possibility of using skills, an
unequivocal work environment and information(l,

Organizations that pay attention to well-being create tools and conditions that enable efficient work,
maintaining work-life balance, and achieving personal aspirations and goals. The goal is to create a work-
place culture where all employees are taken into account, valued and recognized. An atmosphere of mutual
respect promotes the development of working relationships and contributes to productivity and business
performance, while the employees sense of well-being also becomes more favorable. Perhaps the most
important factor in employee well-being is a good relationship with direct managers.

For example, on its recruitment page, Caterpillar prioritizes the following: globality, the chance to work
with the best, respect for the value of work, support and motivation, and a positive company culture>.

Farkas writes that the importance of well-being at work is well indicated by the fact that a given person
spends approximately 100,000 hours at work over his or her entire lifel5!. The opinion of Tancsics is that
it is important for organizations not only to retain and acquire employees, but to keep the well-being of
their employees in mind, as its improvement offers positive effects for the company. He puts it this way,
“to the extent that employees feel better at their workplace, they miss less, their productivity increases, and
thus a higher level of customer satisfaction can be achieved. And there is a need for improvement, because
according to an American survey, 76 percent of people are not happy at work”2, The costs resulting from
employee dissatisfaction and other problems are closely related to absenteeism, early retirement and job
abandonment, which cause a decrease in productivity, although almost unnoticed. Companies are therefore
increasingly coming to the realization that it is worthwhile to pay attention to the well-being and health of
their employees in order to gain long-term benefits. Caring for well-being and health can be defined as the
joint responsibility of employers and employees!59l. The situation is definitely complicated by the fact that
nowadays there are more and more generations on the labor market in parallel with each other: in 2020
there will be 5 generations. Different generations think differently about well-being.

Due to the apparent labor shortage, it has become even more important for organizations that their
employees love their work and perform their daily tasks with dedication. Toldy draws attention to the fact
that most companies are still working on increasing commitment to the organization, “even though we have
known this since Csikszentmihdlyi”, that flow (experience) occurs in people during work and not in relation
to the company. He believes that the best way to achieve a flow experience is to support well-being, “because
it frees a person from disturbing barriers.”>!

Basically, the task of management is to recognize problems related to employee well-being and to increase
well-being.

8.7 Monitoring - factors influencing the success of the competition
strategy

Even the most sophisticated and well-implemented strategy can become obsolete as soon as the external
or internal environment of the organization changes. For this reason, it is inevitable to regularly check
the strategy and, if necessary, adjustment of it. If the monitoring is continuous, we can avoid the strategy
causing a critical situation, which has irreversible and serious consequences. It is always advisable to keep
three steps in mind: always look back at the basics, compare the expected and actual results, and correct the
given processes.

For most organizations, the evaluation analyzes whether the company’s fortune, profitability, sales
volume, productivity, profit margin, earnings per share, or dividends have increased. Unfortunately, this
argument can be misleading, since the incorrect implementation of the competitive strategy does not neces-

5 caterpillar.com, 2021

134


http://caterpillar.com

STRATEGIC MANAGEMENT OF FOOD PRODUCTS

sarily show signs in the short term. Even the most successful, strongest companies must constantly evaluate
results, pay careful attention to the actions of competitors, and not get comfortable at the height of success.
Herczeg refers to the fact that the current level of performance of each key area is summarized in tabular
form. In the case of processes, for example, we can examine transparency, organization, costs, and value
contribution®.. For human resources, education, knowledge level, commitment, flexibility can be analyzed
— the factors that we consider essential. The efficiency of their operation can be evaluated with “bad’,
“medium” and “good” ratings. After that, you can associate a goal to improve individual processes and formu-
late an action plan and tasks.
It is no coincidence that the management of organizations is using some version of corporate governance
systems more and more frequently. If such a system works at the company, by introducing it:
- the key management processes become clear,
« the efficiency of analysis and control increases,
« it becomes possible to implement business administration at a high level in an electronic environment,
« data processing is being modernized, thus it is possible to access crucial information faster, in a trace-
able way and with a wide range of query options,
» external expectations are met at a higher level (e.g. towards the owner, participants of the farming envi-
ronment),
« process and organizational development ideas can be introduced and controlled more quickly,
« and cost effectiveness improves!>4 55,

One of the basic questions of strategy creation: how can we develop and implement a strategy that
ensures a lasting competitive advantagel5¢. Let’s recall: the idea of strategy was already introduced during
ancient warfare, but it gained real importance in business life centuries later and became the defining tool
of business success, outstanding results, one could say excellence. We think that it will not be any different
in the future either: a consistently implemented, hard-to-copy strategy will continue to be an inseparable
player in effective market role.
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CHAPTER 9

Food marketing and food supply
chains - marketing strategies and
tools

Author:
Jercinovic¢, Silvije ORCID: 0000-0002-5584-0344, Krizevci College of Agriculture

9.1 Introduction

In order to turn a basic agri-food product into something affordable, useful, tasty or just attractive to the end
consumer, it needs to be refined and equipped with added properties that will make it different from the
same or similar products of the competition.

In addition, it is very important to initiate and encourage such processes in the short supply chain, and
the only possible way is with a customized marketing strategy that includes customized tools and proce-
dures.

Short food supply chains are local or regional networks of food producers that work together to build locally
based, independent food economiestt. These local food networks emphasize the sustainable production,
processing, distribution and consumption of food that are integrated to improve economic, environmental
and social health in a particular place and are considered part of the global sustainability movement!2..
Local food networks include organizations that produce, distribute and promote domestically produced
products. Although grocers, restaurants and other organizations may include locally produced products,
the local primary production and processing market is uniquely positioned in local food networksp. One
of the key aspects is the emphasis on the local origin of the product, which can be defined as the tendency
of consumers to buy locally produced goods and services. Local food networks are an alternative business
model to global corporate models in which producers and consumers are separated by a chain of processors,
producers, deliveries and retailers. As the food industry grows, consumers are not always able to assess the
quality of food.

On the other hand, local food chains have re-established a direct relationship between producers and
consumers to emphasize product quality characteristics that include freshness and durability, but also
features such as the way and place of production. Traditional grocers also respond to high demand for local
products, but there is potential for consumer cooperatives to have an advantage in scope, customer focus,
and credible community orientation for local products.
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9.2 Food marketing strategies

Marketing in the context of the agricultural domain traditionally refers to activities that take place from the
field or threshold of the agricultural producer to the final consumer. Large systems think differently about
marketing, so they are focused only on those activities that are directly related to the sale of their products.

The marketing strategies used by agricultural and food companies manage the price, volume and range
of products they sell. Likewise, marketing strategies can affect both price and product quality. Thus, the
strategies available to businesses that sell food are different from those used by primary food producers.
But they all have a common goal, and that is the economic growth of their businesses. Growth requires
an adequate financial return in order to be achieved on a sustainable basis, but it also affects the finan-
cial return. Marketing strategies are developed to achieve the goal of growth, which is the main concern of
companies in the food industry™l.

The company’s business is defined by the depth and breadth of its product range, market and target
segments that are served. The segments are based on differences in consumer needs and ways of meeting
those needs.

Clearly profiled marketing strategies in accordance with the basic principles of the segmentation process
affect the growth of product sales and markets. These strategies are interrelated, and consistency in their use
is essential to achieving the company’s growth goals[> ©!:

» Geographically diverse sales enable the expansion of retail space and increase consumer exposure to
food products and lead to increased sales. With higher sales, economies of scale, increased sales and
production can also be achieved. However, a larger sales area can bring regional differences in consumer
preferences, which must be met.

» The desired product diversification can be achieved by developing new products or redesigning or
rebranding an existing product. Companies need to develop new products or change existing ones
because most products have a generally limited life cycle. Sales increase after the introduction of a new
product, then reach a high level, followed by a decline. The company’s total sales would thus be reduced
if new products were not introduced. The company has products in its range that differ in design, pack-
aging, ingredients, quality or other properties. Each product or its variation is aimed at a specific group
of consumers. Although product diversification strategies increase the variety of food products available
to consumers, they may result in the proliferation of products with only minor differences in quality
or other properties. A company can maintain or expand its market share by producing and marketing
several product variations that might otherwise present a rival company.

» Food producers can label products with their own brands or distributor’s brands (private label) or sell
products without a brand. This decision is greatly influenced by the intermediaries in the distribution
channels that will use the products. A company must be able to distinguish its brands from competing
products and communicate those differences to consumers. As a result of this communication,
consumers develop brand loyalty, which gives customers (wholesalers and retailers) some bargaining
power and reassures processors that their products will find their way to retail shelves. The develop-
ment of strong brands requires attention to packaging and product positioning with respect to compe-
tition. Private labeled and unbranded products are often those that are difficult to distinguish and for
which there may be few direct customers. Efficiency and low cost are important for companies that sell
these types of products.

« Advertising costs for food products are less intensive, and the content is more informative. Examples of
such products are products such as milk, meat, salads, etc. For products that can differ significantly from
each other, more convincing advertising content is used. Advertising informs consumers about product
attributes and is often aimed at attracting certain groups of consumers. Establishing a consumer fran-
chise through brands and introducing new products requires high costs for advertising and promotion.
Promotions can take many forms.

The prices that food producers can achieve contain relatively low profit margins, especially for prod-
ucts that are difficult to distinguish, non-branded products and private label products. Efficiency and low
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production and distribution costs are therefore important for the survival of agri-food businesses. The prices
of branded products are more flexible, but manufacturers are still subject to competitive forces. Uncertainty
about how competing firms will react to the pricing strategy means that the firm must be prepared to take
countermeasures. Prices are influenced by product design and the market segment to which the product is
targeted. Grocery stores and restaurants also set prices that are in line with the product range.

The marketing strategies devised by food producers are very convincing and this implies that consumers
who are exposed to food marketing campaigns easily accept the messages intended for them, including those
for choosing unhealthy food!”. Television and the Internet seem to be the most powerful ways to influence
food consumersl8], especially through the use of neuromarketing techniques that, for example, encourage
consumers to favor taste when choosing food. The same thing happens on websites and social media. Taste
is a crucial ingredient in food marketing strategies!® and usually, food marketing uses contexts associated
with this attribute to design its plans and influence consumers.

The main focus on building local food supply systems is to raise awareness of the impact of local food
on the social, economic, environmental and public health of the communityl9l. These activities are carried
out in the form of simple educational activities, public events, presentations, media campaigns, etc. Sales
promotion includes tactics that can influence consumer buying behavior.

From a managerial point of view, sales promotion is gaining in importance as a marketing strategy.
Marketing strategies in the form of sales promotion most often include tools such as advertising, sales
promotion, personal selling, public relations and publicity.

9.3 Management of marketing in agriculture and food marketing

Agriculture and related sectors can play a significant role in the economic transformation of individual soci-
eties and economies, especially in the areas of rural development and national food security. Agriculture by
food production meets the basic needs of the human species. About a century ago, the farmer produced food
mainly for his own consumption or for direct exchange, and in this way he was self-sufficient and self-sus-
taining. But in the meantime, the economic environment and production conditions have changed signifi-
cantly. Technological progress in the form of high-yielding varieties, the use of fertilizers, insecticides, pesti-
cides, mechanization has led to a significant increase in agricultural production, and thus greater market
surplus. Improved production is accompanied by increasing urbanization, income, changing lifestyle and
eating habits of consumers, and increasing connectivity with foreign markets. Today, consumers are not
limited to rural areas where food is produced. Furthermore, the growing demand for processed products
requires added value to raw agricultural products. These developments require the movement of food prod-
ucts from producers to consumers in the form of value-added products!?,

Marketing in the domain of agricultural production most certainly includes its food component, so it is
much easier to talk about food marketing. Food marketing covers all aspects of classical marketing manage-
ment related to its main subject, which is food. Therefore, such marketing is not limited to primary agricul-
tural products, but much wider. It is a process that begins with a decision to produce marketable agricultural
goods, involving all aspects of the market structure or system, financial and institutional, based on technical
and economic considerations.

Food marketing is an important tool® to build and maintain markets by creating bonds of trust and
loyalty between producers / sellers and consumers. Food marketing depends on several different dimen-
sions, especially those related to the specificities of the food and services sector. In any case, food marketing
as an external factor influencing consumer choice is a powerful instrument that can be used to promote
public campaigns, such as those related to healthy eating!!4.

Agricultural marketing is a slightly broader term than food marketing, but it definitely doesn’t rule it out.
It covers all those activities that are involved in supplying agricultural inputs to farmers and the movement
of agricultural products from farms to consumers. The agricultural marketing system includes two main
subsystems, ie product marketing and input (factor) marketing. The product marketing subsystem includes
farmers, rural/primary traders, wholesalers, processors, importers, exporters, marketing cooperatives, etc.
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The input subsystem includes input producers, distributors, related associations, importers, exporters and
others who provide farmers with various inputs in agricultural production. A dynamic and growing agri-
cultural sector requires fertilizers, pesticides, agricultural equipment, machinery, diesel, electricity, pack-
aging materials and repair services produced and supplied by industry and non-agricultural enterprises.
Expanding the size of agricultural production encourages advanced connections by providing surplus food
that requires transport, storage, processing, packaging and retail sale to consumers. These functions are
performed by non-agricultural enterprises. Furthermore, if the increase in agricultural production is accom-
panied by an increase in real incomes of agricultural families, the demand of these families for non-agricul-
tural consumer goods increases as the share of income spent on non-food and durable goods increases with
increasing real per capita income. Several industries are therefore finding new markets for their products in
the agricultural sector. The subject of agricultural marketing includes marketing functions, agencies, chan-
nels, efficiency and costs, price range and market integration, surplus producers, government policy and
research, training and statistics on agricultural marketing and import/export of agricultural products. The
general objective of agricultural marketing is to help primary producers, ie farmers, to obtain appropriate
prices for their products!®],

Agricultural marketing plays an important role not only in stimulating production and consumption,
but also in accelerating the pace of economic development. It is the most important multiplier of agricul-
tural development. In the process of transition from traditional to modern agriculture, marketing emerges
as the biggest challenge due to surplus production resulting from change. The importance of agricultural
marketing is revealed from the following!¢!:

« An efficient agricultural marketing system leads to optimization of resource use and output manage-
ment. An efficient marketing system can also contribute to increasing market surplus and reducing
losses resulting from inefficient processing, storage and transportation. A well-designed marketing
system can effectively distribute the available stocks of modern inputs and thus maintain a faster
growth rate in the agricultural sector.

» An efficient marketing system provides higher income levels to farmers by reducing the number of
intermediaries or limiting the costs of marketing services and abuses in the marketing of agricultural
products. An efficient system guarantees farmers better prices for agricultural products and encourages
them to invest their surpluses in purchasing modern inputs to increase productivity and production.
This in turn results in an increase in market surplus and farmers’ income.

« An efficient and well-connected marketing system expands the product market by expanding the
market inside and outside the country. Expanding the market helps to constantly increase demand and
thus guarantees higher revenue to the manufacturer.

« Improved and efficient agricultural marketing system helps the growth of agricultural industries and
stimulates the overall development process of the economy.

» An efficient marketing system helps farmers to plan production in accordance with the needs of the
economy.

» The marketing system helps farmers to adopt new scientific and technical knowledge related to produc-
tion and the market.

« The marketing system ensures the creation of new jobs in the field of packaging, transport, storage and
processing

« Marketing activities add value to the product thus increasing the national gross national product and
the net national product.

» The marketing system is essential for the success of development programs that are designed to increase
economic well-being within rural areas and beyond.

9.3.1 Local marketing of food / characteristics of agricultural production and products

The subject of food marketing can be treated as a separate discipline because agricultural products as well
as processed products contain some special features that make them different from other consumer prod-
ucts!7k
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1. Most fresh and unprocessed products are perishable in nature, and their perishability period varies
from a few hours to several months. Due to their perishability, it is almost impossible for manufac-
turers to set a reserve price for their products. The extent of perishability of fresh and unprocessed
products can be reduced by the processing function. Perishable products require quick handling and
often special cooling, which increases marketing costs.

2. Agricultural products are produced in a certain season. They cannot be produced all year round. This
leads to the emergence of seasonality of prices. During the harvest season, prices of agricultural prod-
ucts fall. But the supply of manufactured products can be adjusted or balanced throughout the year.

3. The bulkiness characteristics of most agricultural products make their transport and storage difficult
and expensive. Often the place of primary production is not close to the place of sale or processing,
which then includes additional costs, ie these costs affect the formation of the final price. The price of
bulky products is higher due to higher costs of transport, handling and storage.

4, There are large differences in the quality of agricultural products, which makes it somewhat difficult
to evaluate and standardize them. There is no such problem in industrial products, ie processed prod-
ucts, because uniform qualities can be produced.

5. The supply of agricultural products is uncertain and irregular due to the dependence of agricultural
production on natural conditions. With variable supply, while demand remains almost constant,
prices of agricultural products can be significantly higher and subject to fluctuations.

6. Agricultural products are produced throughout the country, and most small producers have small hold-
ings, and thus their production quantities offered on the market are small and sometimes economi-
cally uncompetitive. This makes it difficult to evaluate the offer and creates a problem in marketing.

7. In addition to the problems in estimating the total agricultural supply of small farms, individual
farmers face a typical market situation because they cannot influence the market supply. Further-
more, due to the inelastic nature of demand for most agricultural products, the market price for their
product is determined independently of supply. In this context, the individual farmer should operate
in the consumer market. In contrast, larger companies, due to their higher market share, can to some
extent control the supply and thus influence the price of the product.

8. Most agricultural products need some form of processing before they are bought and consumed by
final consumers. The processing function, although it adds value, increases the price range of agri-food
products. Processing companies enjoy market advantages. This situation sometimes creates disincen-
tives for producers.

9.3.2 Short food supply chains as an alternative to promoting local food production

Initially, short food supply chains were associated primarily with the demand for social proximity.
Consumers wanted direct contact and a relationship of trust with producers. The growing interest in short
food supply chains also reflects consumer demand for quality and traceability, given the growing need for a
person’s sense of security that includes that health component. This trend also marks the so-called ethical
consumption of food aimed at encouraging social, economic or environmental change through individual
decisions about what, how and when to buy!8l. For farmers, short food supply chains are attractive because
of the opportunities to diversify production, achieve greater added value and ensure more stable incomes.
For local communities, short food supply chains are a means of relocating value chains to maintain added
value in their territories, create jobs, create added value from intangible assets, strengthen the resilience
of their territories in times of crisis, and become an important vector for human growth and attraction,
material and financial capital. Although short food supply chains are usually associated with better product
quality or more sustainable production and commercial practices, these characteristics do not develop auto-
matically as the place of production alone does not guarantee quality and safety properties, nor do products
have low environmental impact or include social responsibility attributes.

These alternatives are useful for improving the market position of family farms and the living conditions
of small farmers. Therefore, it could be concluded that the real marketing impact of short food supply chains
on the performance of small farms can be reflected in the following:
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» Recognize the value of local cultural and nutritional characteristics of products that serve as a basis for
diversification and added value.

« Identification of market trends enables the development of the potential of short food supply chains in
relation to demand trends.

 Shorter distances between farmers and consumers mean that farmers will have to take on one or more
stages of the distribution and marketing process, activities for which they usually do not have the expe-
rience or the necessary logistics.

» One thing common to all food supply chain policies and projects is the creation of partnerships and
networks in a wide variety of areas and for different purposes, such as increasing scope, diversifying
supplies, adding value or improving logistics efficiency.

» Given the nature of family farms and the products they produce and sell, the success of short food
supply chains depends to a large extent on the design and implementation of flexible regulations and
legal norms that facilitate their operation.

» To a lesser extent Peru and the United States, show that coordination between multiple ministries,
agencies and levels of government is needed to ensure comprehensive and sustainable results.

9.4 Marketing decisions for small food producers

Marketing is the key to the success of any business. To start any successful entrepreneurial venture, a precise
and detailed business and marketing plan needs to be developed. A marketing plan will help identify the
market and potential demand for the product. Product demand determines the amount of product that
consumers will buy in the market at a certain price. The core part of every marketing plan is the marketing
mix, ie marketing instruments. Marketing instruments are basically an instrument of marketing manage-
ment and consist of products, distribution and sales, price and promotion.

9.4.1 Product

After determining the production process and the shape of the product, it is necessary to design the pack-
aging and labels with which it will be equipped. Proper packaging and labeling of products will help ensure
shelf life, but other marketing elements are also important. Packaging is not only something that contains
a product until the consumer buys it, but it is also a form of marketing communication in the function of
product promotion.

Many times the look, shape, convenience and style of packaging are the reasons why a consumer buys a
product for the first time. Packaging becomes a silent seller when a product is on the shelf in a store with
several other identical or similar competing products. Packaging must attract the attention of consumers.
Of course, product quality is also important, as repeat purchases will be made based on quality. However,
packaging, packaging and labels can significantly affect the creation of a brand image for a product and a
company.

The goal is to create a brand in the minds of consumers that will promote loyalty and encourage repur-
chase. Packaging material, color combinations and design are important elements in the marketing process
of creating a product and communicating its values to the consumer.

9.4.2 Distribution and sales

Location includes the distribution or physical path of the product from the place of production to the final
consumer. Different levels or phases of distribution create opportunities for different markets and product
marketing strategies. A simple example of the flow of goods from production to the consumer is the following:
from the manufacturer to the wholesaler to the retailer to the final consumer. One marketing option would
be to sell wholesale to the food service industry. The food service industry includes companies such as
restaurants, hospitals, schools and other major food suppliers. This requires a different marketing plan than
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selling directly to retailers or directly to end consumers. In general, packaging and labeling requirements
vary, and the margin between processing costs and sales price will decrease. Every step in the distribution
supply chain offers product marketing services. Wholesale distributors offer the benefits of their sales force
to sell products at multiple outlets. The manufacturer can use wholesalers or contract with intermediaries
to find buyers.

The manufacturer can also place the product at a retail point without the help of wholesalers or any other
intermediary. This method usually requires the manufacturer to have a dedicated point of sale. Special-
ized retail markets generally require more time and effort from manufacturers, but usually allow for higher
margins.

Finally, direct sales to end consumers can be achieved in many ways: through home sales, mail ordering,
social media networking, or through websites. The place to place a product on the market can be any of the
different stages of distribution or a combination of several marketing channels. A marketing plan should
help identify the market or combination that offers the highest possible profitability.

9.4.3 Price

The price depends on the cost of production and delivery of the product to the market. The price must cover
the total costs, return the profit and be competitive in the market. When determining the prices of products,
the total costs must be taken into account. They are equal to the variable cost plus the fixed cost. Variable
costs are costs that vary in proportion to the amount of product produced. Fixed costs are costs associated
with the business, which are fixed for a certain period of time regardless of the amount of production. Fixed
costs include rent, insurance, property taxes, depreciation and interest on debt. Variable costs can be divided
into two categories: cost of goods sold and operating costs. The cost of goods sold is all costs related to the
processing of the product and its preparation for sale. The cost of goods sold includes raw materials and
supplies used directly in the production of products, work on product processing, direct utilities used in
the process and packaging. Operating costs include office supplies, other utilities, advertising, repair and
maintenance, bookkeeping and more. In other words, operating costs include all variable costs that are not
directly involved in product production but are required in day-to-day operations. The price must always be
based on cost first, and then it can be adjusted for other factors. Some other reasons that can influence the
definition of different prices are the price of competition, seasonality of products, specialization and loca-
tion, etc.

9.4.4 Promotion

What's so great about the product? What consumer needs does the product meet? How can a product
improve the lives of consumers? These are just some of the questions that can help build a promotional
campaign. Advertising is one way to promote a product. Advertising can be achieved through a variety of
media. Radio, television, newspapers, magazines, posters, social networks and the Internet are some of the
common media used for advertising. However, paying for advertising can be expensive and even in some
situations be too expensive for small businesses.

There are some online tools that can be used to determine the sociodemographic characteristics of poten-
tial advertising-targeted markets. Free advertising is great if available. It is important to build a relationship
with local media outlets and encourage them to create informative stories about the company or product.
The media should be regularly informed about any special activities related to the product or company.
It is important to participate in food exhibitions, specialized sales fairs or tourism promotional events
throughout the region because such events imply a multitude of direct contacts with potential and actual
consumers. This is a great way to encourage consumers to try a product, and retailers generally love any
activity that encourages consumer traffic.

With the help of smart mobile technologies, it is possible to make the food business visible on the Internet
and social networks. Promotion refers to brand exposure and awareness. Promotion requires creativity, but
also provides good visibility of the product in the local market.
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9.5 Food product branding

Marketing is a priority for the success of any business, especially in the food production sector, from
small independent farms to large multinational producers. Food marketing involves different actions and
may include building relationships with consumers, raising brand awareness, developing new products,
promoting them through advertising, and even paying stores for prominent shelf space, all in order to boost
sales!’¥, Food marketing also has the role of a kind of agent that can regulate and channel patterns of food
consumption, which can also have an impact on consumer health. Certainly, in the not-so-distant past,
marketing served as an instrument exclusively for stimulating consumption, up to its maximum limits,
without caring about the consequences for man, nature or society. In this sense, its role was negative, as
obesity, diabetes, cardiovascular disease, etc. emerged as negative consequences related to food consump-
tion, which was causally related to excessive consumption, primarily unhealthy foods. Today, marketing has
arole not only to stimulate sales, but to stimulate socially and healthily desirable patterns of food consump-
tion in a responsible and sustainable way. Therefore, the potential of marketing to affect nutrition and
health raises some important questions, and one of these ways is communication through branding and
labeling of food products.

Recently, the importance of the brand in the function of stimulating the financial growth of agri-food
companies has been increasingly recognized. In order for this link to be clear and work, it is necessary to
identify the factors influencing the creation of a strong consumer franchise by branding food products!2.
The consumer franchise represents the consumer’s awareness of his relationship and willingness to repur-
chase a brand as a result of a cumulative image of the product as a result of long-term product exposure or
product marketingl?ll. Therefore, when it comes to the product brand, ie its acceptance by consumers, and in
the field of food production, two factors are very important, and these are the order of entering the market
and investing in promotion. Companies that are the first to enter the market with their products have more
pronounced competitive advantages than those that follow it/22. That is, this logic also applies to product
brands, leading product brands obviously have added value compared to brands that are in another or some
further position. Products launched under a new brand early in the life cycle of the product category earn a
higher market share than those introduced later!23. Although most food products are present on the market,
those who were the first to develop a brand, i.e. a strong consumer franchise, are successful. In addition,
advertising, ie the variable of promotion, plays a very important role.

High perception of quality, including consistency of quality, is a characteristic of strong brands. Product
quality consists of two dimensions: expected product quality and perceived product quality!?4. These
dimensions are closely related to quality indicators and quality properties, as well as to the different stages
of quality assessment. For example, the properties of fruit quality can be, taste and juiciness. They can be
judged only at the time of consumption. Therefore, consumers will look for other signs to assess the quality
of fresh fruit at the time of purchase. Therefore, a brand may be particularly suitable for products that are
difficult for consumers to assess. However, consumers can also assess the quality of the fresh product at the
time of preparation. In fact, in some cases, the quality of the product may be affected during preparation.
Improper or improper preparation, such as overcooking, can spoil or degrade the product. On the one hand,
this can reduce the value of the brand because the brand image is easily damaged. On the other hand, in such
cases, consumers can look for strong brands to reduce risk. Specific product characteristics that may affect
the successful branding of a fresh food product therefore include: product quality, ease of quality assessment
and risk of spoilage during preparation. For the first two variables, a positive brand relationship is assumed.
No relationship is assumed for the latter.

Price is considered a separate (independent) variable. It is expected to be positively correlated with a
strong consumer franchise.

As said, an important feature of many well-known brands is their high quality and consistency of quality.
However, it is difficult to meet consistent quality standards for food products because they are natural prod-
ucts. Differences may be due to genetic variations, changes in weather (for fruits/vegetables) or variations
in diet (for meat and dairy products). Short-life products are particularly sensitive to changing conditions,
making it difficult to create and maintain an image of consistent quality. Negative consumer attitudes can
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easily be encouraged. Many of these potential problems can, however, be removed by quality control of the
food supply chain. Quality control of the entire food supply chain involves close cooperation and synchro-
nization of the processes of all entities in the vertical marketing system in order to create a more stable
consumer output. Thus, two additional factors may affect the success of a food brand, i.e., quality control of
the food supply chain and shelf life. Creating supply chain control and a longer shelf life will make it easier
to build a consistent brand image and will therefore be positively correlated with a stronger consumer fran-
chise.

Packaging is also an important marketing tool?%. It communicates the brand name and all the elements
it implies, and also has the role of passive non-verbal communication of the product[?¢l. However, in the
case of fresh food, packaging is somewhat ambiguous. On the one hand, it can convey information to the
consumer and facilitate product handling. On the other hand, this can have a negative impact on consumers
"perception of the product as fresh, as consumers associate packaging with processed food. Shelves with
fresh food have the best image for selling fresh quality products. However, such shelves make it difficult
for manufacturers to brand their products, as they have limited control over the packaging material used
by retailers on such shelves. So, it is obvious that there are situations when the problem is the branding of
certain food products, especially fresh ones, without the use of packaging.

9.6 Digital marketing and food marketing

Digital marketing is the act of selling products and services through channels such as social media, SEO,
email and mobile applications. Basically, digital marketing is any form of marketing that involves electronic
media. Digital marketing means its online and offline versions, and in fact both types are important for a
well-rounded digital marketing strategy. Digital marketing targets a specific segment of the customer base
and is interactivel?’., Digital marketing is on the rise and includes search results ads, email ads and promoted
tweets, or anything that involves marketing with consumer feedback or two-way interaction between the
marketing organization and consumers.

Internet marketing is different from digital marketing. Internet marketing advertising is exclusively on
the Internet, while digital marketing can take place via mobile devices, video games or via a smartphone
application!sl.

In digital marketing terminology, advertisers are usually referred to as sources, while members of targeted
ads are commonly referred to as recipients. Sources often target highly specific, well-defined receivers.
Digital marketing is a comprehensive term that encompasses all types of internet marketing. It consists of
video marketing, email marketing, content marketing, social media marketing, SEO, PPC, display advertising
and mobile marketing. In fact, these are digital marketing channels. Digital marketing channels are plat-
forms that you can use to reach your target audience with information about a brand, product or service and
appear as:

- The website is the center of all digital marketing activities. In itself, it is a very powerful channel, but it
is also a medium needed to run various online marketing campaigns. The website should present the
brand, product and service in a clear and memorable way. It should be fast, mobile-friendly and easy to
use.

» Pay-Per-Click advertising allows marketing professionals to reach Internet users on a number of digital
platforms through paid ads. Marketing professionals can set up pay-per-click campaigns on Google,
LinkedIn, Twitter, Pinterest, or Facebook to show their ads to people searching for terms related to prod-
ucts or services. Pay-per-click campaigns can segment users based on their demographic characteristics
(such as age or gender), or even target their specific interests or location. The most popular PPC plat-
forms are Google Ads and Facebook ads.

» Content Marketing. The goal of content marketing is to reach potential consumers by using content.
Content is usually posted on a website and then promoted through social media, email marketing, SEO
or even as a pay per click campaign. Content marketing tools include blogs, e-books, online courses,
infographics, podcasts and webinars.
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» E-mail Marketing or marketing via E-mail is still one of the most effective channels of digital marketing.
Many people confuse email marketing with unsolicited email, but that is not the essence of email
marketing. Email marketing is a medium for getting in touch with potential consumers or people inter-
ested in a product or service. Many digital retailers use all other digital marketing channels to add leads
to their email lists, and then use email marketing to create customer acquisition streams to turn those
leads into real customers.

 Social Media Marketing is a social media marketing campaign to raise brand awareness and build social
trust. As it goes deeper into social media marketing, it can be used to reach potential consumers or even
as a direct sales channel

« Affiliate marketing is one of the oldest forms of marketing, and the Internet has brought it a new broader
meaning. In addition to affiliate marketing, influencers promote other people’s products and receive a
commission every time a sale is made or a trail is introduced. Many well-known companies have affil-
iate programs that pay large sums of money each month to websites that sell their products.

« Video Marketing — YouTube has become the second most popular search engine and many users turn
to YouTube before making a purchase decision, learning something, reading a review or just relaxing.
There are several video marketing platforms, including Facebook Videos, Instagram or even TikTok that
you can use to launch a video marketing campaign. Companies achieve the greatest success with video
by integrating it with SEQ, content marketing and broader social media marketing campaigns.

» SMS messages — Businesses and non-profit organizations also use SMS or text messages to send infor-
mation about their latest promotions or give opportunities to willing consumers. Political candidates
for elections also use SMS campaigns to spread positive information about their own platforms. As
technology has advanced, many texting campaigns also allow users to pay directly or give via a simple
text message.

- Digital Marketing Challenges — Digital marketing poses special challenges for its suppliers. Digital chan-
nels are expanding rapidly and digital retailers need to monitor how these channels work, how recip-
ients use them, and how to use them to effectively market their products or services. In addition, it
is becoming increasingly difficult to attract the attention of recipients as receivers are increasingly
flooded with competing ads. It is also a challenge for digital retailers to analyze the vast amounts of
data they collect and then harness that data in new marketing efforts.

Using these channels provides your clients with help or support regarding any issues or challenges. The
challenge of data collection and use effectively emphasizes that digital marketing requires a marketing
approach based on a deep understanding of consumer behavior. For example, it may require businesses to
analyze new forms of consumer behavior, and so on.

The food industry is at the forefront of interactive marketing research and innovation, collaborating with
dozens of advertising agencies, marketing companies and high-tech experts to design digital marketing
campaignsl?9,

Digital technologies allow marketing professionals to create and distribute content related to products
or brands. In this way, consumers are no longer passive viewers of commercial messages, but active stake-
holders in universal marketing communication. Business-driven media campaigns use a variety of tech-
niques to encourage consumers to get involved in creating marketing messages!®C. This practice converts
the conventional advertising model, transforming food consumers from passive consumers of marketing
communication into creators and distributors of advertisementsi3l,

Through continuous data collection and monitoring, it is possible to create personalized marketing and
sales content based on unique preferences, behaviors and psychological profiles of users 139l Personalized
marketing evolved from consumer relations marketing, a practice that preceded the creation of the World
Wide Web, but became exponentially more sophisticated in the digital age with the advent of a new gener-
ation of media platforms and software. Personalization creates a whole new set of issues that were not part
of the traditional advertising and marketing paradigm, which requires taking into account the individual
nature of commercial transactions in the digital environment, which often includes techniques that are not
transparent to the user(32,
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Web platforms, and especially social networking sites such as Facebook and the like, further increase the
ability of marketing professionals to understand the nature and scope of an individual’s social relationships
and use them for highly sophisticated marketing campaigns to promote and sell food on social media. Social
networking platforms have added a special and important feature to digital marketing, the ability to inte-
grate into the social matrix, which is a complex network of relationships between individuals enabled and
monitored online, allowing marketing organizations to access and influence individuals and their commu-
nities in ways never before were possiblel33],

Using a multitude of new measurement techniques and tools, marketers can learn about the breadth and
depth of these social relationships on the Internet, as well as how they work, understanding who is influ-
encing whom, and how the impact process works.

Behavior in food consumption is very complex, and is the result of the interaction of several factors
that affect health and nutrition, as well as the connection of people with their social, physical, and macro-
level environments34. Therefore, it must be considered how digital marketing intertwines with social,
psychological and biological factors that play an important role in food consumption. While marketing
is generally considered part of the macro-level environment, digital media is linked to all three areas of
sustainability.

Unlike television, where exposure to promotional messages is limited to relatively short intervals
while watching programs, the ubiquity of digital media culture allows marketers to reach out and engage
consumers in more contextsB. Marketing is now woven into the very fabric of consumers ‘everyday expe-
riences, integrated not only into their media content but also into their social and personal relationships.
Therefore, one can no longer talk about marketing messages as isolated, measurable units, but one must take
into account the synergistic nature of marketing interactions on different platforms.

Marketing is no longer limited to a specific time and place, its action and its content can be widely distrib-
uted and constantly multiplied through a viral process that has no boundaries. Exposure to marketing may
be less important than the nature and degree of engagement with classic marketing and brands. In some
cases, consumers are actively involved in product development, packaging design, and creation and distri-
bution. Personalization means that each individual has their own unique interactions and relationships
with the brands and companies that produce and promote them®?®!. The ever-deepening nature of all digital
media means that consumers not only watch content, but create a media environment in which entertain-
ment, communication and marketing combine in a seamless array of compelling impressions and experi-
ences.

The impact of marketing is further enhanced in new forms of monitoring and measurement that were not
possible before the advent of digital media. Measurement is fully integrated into content, delivery systems
and customer interactions. With web analytics, conversation targeting, and other forms of surveillance,
marketing organizations can now track individuals online, in the media, and in the real world, monitoring
their interactions, social relationships, and locations. These different forms of analysis can increasingly take
place in real time, tracking the movement and behavior of users from moment to moment and assessing
their reactions to marketing techniques. As a result, different marketing approaches can be tested, refined
and customized for maximum performance.

Branding strategies, even outside the digital context, are increasingly focused on infusing more emotional
responses than conscious or intentional ones. But in addition to digital marketing, there are additional
elements that are intentionally designed to bypass deliberate elaboration or conscious processing of product
properties. The role of influence in persuasion has generally been interpreted as a mediator in two-process
models. That is, the role of emotions has been studied in terms of the impact of emotional attraction on
product usel¥. Unconscious or automatic processes can be the basis of the response to emotionally oriented
advertising.

Given the ubiquity of digital media, exposure to marketing has become a common occurrence, creating
a level of knowledge that may go unnoticed but results in significant marketing effects. According to the
performance model, only people who are exposed show inclination for things because they are familiar with
them. Thus, consumers are likely to develop positive associations to logos they encounter in various forms
throughout their daily lives.
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The aim of Chapter 9 is to learn about the most important characteristics of agricultural information
systems and to describe the essence and structure of an agricultural management information system on
the market.

The purpose of this chapter is for the reader to:

« Correctly interpret the concept of information systems in agriculture, including the food industry,

« Understand the necessity of corporate application of agricultural information systems,

» Get to know the characteristics of information systems in agri-food chains,

« Review the features of an agricultural management information system on the market.

10.1 Conceptual background of information systems

The existence of information is essential in terms of competitive advantage and in making informed deci-
sions. Those companies that do not have up-to-date, accurate, sufficient quantity and quality information
are at a disadvantage, which in the long term worsens the market position and endangers the operation
of the company. Recognizing this, the importance of information is constantly increasing and information
accessed at the right time and in the right form functions as a resource.

[ Data ] [ Information ] [ Information system ]

Figure 1. Procedure of data process

Information systems are based on data (facts, concepts, instructions) that are suitable for processing and
can be interpreted by humans or machines!!. According to another approach, it can transmit and store the
characteristics of already available states, which can thus be used in the futurel?. If we transform these
raw facts into a form that can be easily interpreted and used by humans, then we are already talking about
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information. In addition to information, information is also new knowledge, clarification, and one of the
components of the processes that integrate the operation of companies. Its important characteristic is that
it has value, is easy to interpret, reduces uncertainty and helps to make decisions.3 43

Up-to-dateness and high utilization of human resource capacity are becoming increasingly important
factors in the market, therefore it is essential that companies can reduce and speed up the time invested in
the production of information. There are also opinions that the existence of effective information systems
is already considered a condition for remaining on the market!®. Information systems were created to
support these processes, which support the performance of organizational tasks with useful information
in a way that creates and processes data and information that serve as basic resources 8l. A set of (techni-
cally definable) linked elements that collect, process, store and distribute information and thus facilitate the
decision-making, coordination and control of companies. Systems are usually built from components of
different qualities and these elements are integrated for end users®. In most cases, the information can be
created not only in a pre-recorded manner, but also with subjectively selected independent queries, so the
system can satisfy if a different need than the previous information needs arises.

The classification of information systems is not uniform, they appear differently in distinct sources, of
which Table 1 aims to provide a summary without claiming to be complete.

Table 1. Possible classification of information systems

Management (VIR, EIS)

Executive (EIS)

Based on fit Based on function According to the direction of support
(Krajesak, 2012) Based on (Dobay, 1997) Based on (Kacsukné Bruckner (O’'Brien & Marakas, 2010)
& Kiss, 2007)
Functional Communiational (TPS) Transaction processing (TPS) Operation supportive:
Corporational Management (MIR, MIS) Management (MIS) — Transaction processing (TPS)
— Process controll (PCS)
Interorganizational | Decision supportive (DSS) Decision supportive (DSS) — Enterprise collaboration (ECS)

Office automation (OAS) Enterprise resource planner (ERP) | Management supportive:
3 3 B 3 — Management information systems
Implementation Supplier relationship (MIS)
management (SRM) — Decision supportive systems (DSS)
Groupwork Supply chain management (SCM) | — Executive informational systems (EIS)

Expertive (ES)

Enterprise performance
management (EPM)

Business intelligence (BI)

Customer relaionship

Operation and management supportive:
— Expertive (ES)

— Knowledge management (KMS)

— Strategical informational (SIS)

— Functional business (FBS)

managing (CRM)

From the table above, it can be established that, based on their relationship with each other, the simplest
systems are created separately only to perform a specific function (e.g. support for the performance of
accounting tasks). The integration of several functional information systems is already called a corporate
integration system. However, it may also happen that the integration systems of two or more organizations
need to be combined, which can be referred to as inter-organizational integration.

Information systems can also be grouped according to function. The groupings shown in the table orig-
inate from two different sources, which, although very similar, still show differences, which is why we
thought of describing both. We consider it important to draw the reader’s attention to the fact that there is
different content under the same abbreviation.

According to Dobay, communication systems and transaction processing systems (TPS) are suitable for
monitoring organizational events, and can handle the collection and storage of data for various tasks!l9l.
Management information systems (MIR, MIS) support the provision of information to managers by
generating reports. Decision support systems (DSS) help with analysis and modeling tasks. Management
information systems (VIR, EIS) support management goals with clearly understandable information. The
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data management of office automation systems (OAS) focuses on documents and data and is suitable for
handling them. Implementation systems are involved in the value creation process. Group work systems
provide group access to databases.

Based on the classification of information systems (Kacsukné Bruckner & Kiss, 2007), we can already
find several categories!!!. The transaction processing system (TPS) is no different from the previous ones,
it collects and stores data related to everyday business tasks and monitors transactions. The management
information system (MIS) in this classification focuses on the information needs of managers, which is
supported by the preparation of reports at regular intervals. A decision support system (DSS) is an improved
version of an MIS that focuses on a specific problem. The executive management information system (EIS)
focuses on the senior management layer, minimizes information needs to the most important factors, the
representations are graphic.

The enterprise resource planning system (ERP) supports production planning with related resources,
e.g. finance. It usually includes buyer and supplier relationships as well. The supplier relationship manage-
ment system (SRM) deals with procurement and related suppliers. The primary goal of the supply chain
management system (SCM) is to increase the efficiency of the supply chain, e.g. supporting the cooperation
of companies in a buyer-supplier relationship. The expert system (ES) has been narrowed down to special
fields of expertise. The company’s performance management system (EPM) provides, calculates and controls
performance indicators. The business intelligence system (BI) is suitable for preparing online analyses. And
the customer relationship management system (CRM) not least serves the purposes of customer service and
marketing, e.g. customer management.

The third large grouping distinguishes between the direction of support in information systems. Based
on this, we can distinguish operation, management and information systems supporting operation and
management.

The purpose of the information systems supporting the operation:
« process business events and transactions,

 supervise the processes and

- ensure access to up-to-date data.

The purpose of management support information systems:
« supporting the provision of information to managers,
« acilitating effective decision-making by highlighting usable data.

Information systems that support operations include transaction processing systems (TPS), process
control systems (PCS) and enterprise collaboration systems (ECS). While the purpose of the first is to process
data from business transactions and update the available databases, the second is responsible for managing
and following the processes throughout, and the third supports the necessary corporate collaboration and
communication (e.g. e-mail).

Management information systems include management information systems (MIS), decision support
systems (DSS) and executive information systems (EIS). MIS can support decision-making with predeter-
mined reports, e.g. production performance. DSS already provides direct support for decision-making, e.g.
predicts profitability. Based on MIS, DSS, and other sources, EIS provides information adapted to manage-
ment needs, e.g. analysis of business performances.

However, there are support systems for both operations and management, e.g. expert systems (ES), knowl-
edge management systems (KMS), strategic information systems (SIS), and functional business systems
(FBS). Expert systems provide advice, e.g. in the case of a loan application. Knowledge management systems
help the creation and dissemination of business knowledge within the organization, e.g. access to best busi-
ness practices. Strategic information systems support the company’s competitive advantage, e.g. shipment
tracking. In the case of functional business systems, the operation of the basic functions of the organization
is supported, e.g. accounting applications.
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10.2 Information systems in agriculture and the food industry

The need for information is also present in the agricultural sector, and even nowadays it plays an increas-
ingly important role. The spread of digital/smart technologies and solutions is increasingly decisive in this
sector as well. Let’s see how agriculture is also becoming a “slave” to technology.

10.2.1 Farm-management systems

It can also be seen in the previous chapter that the individual literature sees, treats and groups the informa-
tion and its areas of utilization differently. One of the reasons for this is, on the one hand, the diversity of
tasks and, on the other hand, the different needs of individual sectors. The framework information system
that encompasses agriculture is the farm system, the main characteristics of which are: open (it is closely
related to its environment), dynamic (changing over time), stochastic (interactions between the elements of
the system — people, animals, plants — and the environment) and artificial (man-influenced). Its main goal is
to achieve income (yield) from agricultural activity (in money or in nature).

From a farm system perspective, any agricultural system is a purposeful human-made organization

composed of five major subsystems these arel!3 14I;

« The technical subsystem in which resources, technology, knowledge and opportunities are used to
produce products.

» The organizational subsystem is nothing more than the organizational framework accepted by the
official bodies, in which communication, job descriptions, and the distribution of responsibilities and
tasks are included in the farm system.

» The informal subsystem already exists if an economy includes two or more persons. The larger the
number of people involved, the more complex the informal structural subsystem becomes.

» The goals and values subsystem is related to the goals and values that make the agricultural system
work as a purposeful system.

» The management subsystem is connected to the entire farm system. The manager’s objectives determine
the long- and short-term plans, the creation of the organizational structure, business decisions, technology
selection, resource allocation, opportunities, processes through harmonization with the subsystems.

The agricultural information mutual
settlement circle system of the EU
|
2 2
Primary information Secondary infromation
system system
Information requirement of
Market market stakeholder
> information
INFORMATION system Data requirement of
ABOUT THE central control
MARKET
Economics structure |
_______ — Agrostatistcs Statistics of production | e e e e = = -
INFORMATION Monetary statistics |
ABOUT THE
ECONOMIES —'| Test run system
L’ Integrated administration
and controll system
INFORMATIONS OF NATIONAL System of Agricultural
ECONOMIES accounts

Figure 2. The Agricultural Information System of the European Union
Source: Kapronczaill
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These five subsystems could also be called the building blocks of the farm system. In order to function
effectively, management must pay special attention to these integrative processes, which requires properly
trained human resourcess,

In the following, let’s look at a concrete example of how an information system in agriculture looks and
is structured.

The information systems of the EU can basically be classified into two large groups (Figure 2). Primary
or prime information systems collect large amounts of direct data. Secondary or subsidiary information
systems usually get their information from the databases of the primary systems. The primary data collec-
tion - on which the agricultural information system of the European Union is based — can be divided into the
following areas: agricultural statistics, FADN (Farm accountancy data network), market information system
and the set of information systems for obtaining subsidies.

The promotion of the development of Hungarian agricultural information systems, and as part of this,
statistical systems, can be dated around the 2000s due to the EU accession negotiations.

10.2.2 Material and information relations (virtual systems) in the agricultural economy

Based on the previously mentioned systems, the system of relationships of information can be seen, now
let’s look at what kind of information is needed in the field of agriculture and, perhaps one of the most
important things, from whom it can come.

Nowadays, broader and coordinated communication is becoming more and more important in value-en-
hancing relationships. With the use of technology and other tools, this is forced by the growing competition
in the global and domestic markets, the growing needs of different consumers, and the ability to adapt agri-
cultural products to consumer needs!'’.,

The key factors of the virtual agricultural economy are the groups that manage R&D developments and
put information technologies into practice. The point is how we organize them, how we can take advantage
of their collective ability. “Agricultural initiatives depend on the skills of professionals and the coordination,
integration and management of their tasks.”!8] This requires significant relationships, because public insti-
tutions and local and regional development agencies must also be partners in economic activities. Figure 3
shows the relationship system of the actors!8l,

Consumers
f A t
Government [+ R Financial
> Retailers < institutions
Govefrfr'lment l—]
office > Supplier
Agricultural > Wholesalers «
high_er [ i | Production tool
educations manufacturers
Other | > Processors <
institutions ) , Agricultural
organizations
Agri-media | . . Agricultural
8t Producers consultants

Figure 3. Material and information relations in the agricultural economy
Source: Holt and Sonka”!
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10.2.3 Agri-food 4.0

In the next subsection, Agri-Food 4.0 will be presented, that is, how the new digital technology is trans-
forming agri-food supply chains and agriculture.

“Agri-Food 4.0” is an analogy of the term Industry 4.0, which is derived from the concept “Agriculture
4.0”. Examining the origins of the industrial revolution, steam engines started the concept of industry, the
use of electricity later raised the concept of industry 1.0 to Industry 2.0, and then the use of technologies
marked a milestone in the industrial revolution with the concept of Industry 3.0. Industry 4.0 is about incor-
porating and integrating the latest developments based on digital technologies. This enables businesses
to deliver real-time information on behavior and performance. The challenge is to maintain these compli-
cated network structures and connections. These are necessary in order to be able to identify and satisfy
the dynamic requirements of parties organized using technologies, especially those interested in the supply
chain. In this context, the agricultural field is no exception, although it has some special features depending
on the field of expertise.

In fact, all agricultural machinery now includes electronic controls, entering the digital age. In addi-
tion, agriculture is supported by electronics, sensors and drones to collect data on many key aspects — such
as weather, geographic, spatial location, animal and plant behavior — and the entire life cycle of the farm.
However, the application of appropriate methods and methodologies to increase the performance of agri-
cultural supply chains remains a challenge, so the concept of Industry 4.0 has been further developed and
adapted to Agriculture 4.0 (which will be explained in more detail below) in order to analyze the behavior
and performance of the given arealldl. The appearance of remote-controlled, satellite-controlled machines
in the fields or the lack of seasonal agricultural labor will not only use Industry 4.0 technology, but also the
application of new varieties and food technologies developed with the help of digitalization and research
and development. By integrating production, processing, trade and research and development, new organi-
zational forms appeared in the food industry. The integration of areas with different profitability with helps
risk sharing and mitigation as well as creates balanced income. Perhaps these processes help with globali-
zation to ensure that food is provided with environmentally friendly and sustainable agricultural technolo-
giesl20],

Adoption of intelligent farming technologies (SFT) in agriculture

Agriculture, one of the important areas of the food economy, is not spared by technological development
and innovation. The digitalization of agriculture is considered the fourth (4.0) revolution in agriculture,
expressed by the wide range of available digital technologies and data applications. Politicians and experts
assume that smart farming technologies (SFT: Smart Farming Technologies) have a significant potential to
improve the economic performance of agriculture and contribute to the sustainability of agriculture. This is
justified by the fact that they can increase the accuracy of plant and soil input based on site-specific needs,
and these aspects can be connected to farm management systems/2!,

The agricultural digitization process is driven by the rapid growth in the use of large-scale data. Examples
include the further development of existing agricultural technologies (e.g. tractor-based devices that rely on
GNSS) as well as applications and software for mobile devices. The purpose of the latter is to connect the
data of agricultural production processes (e.g. input quantity and timing) and farm-level work processes and
information related to quality management!22,

Fountas et al. currently four general types of technological applications can be distinguished(23!:

- recording and mapping technologies that collect accurate data for subsequent location-specific appli-

cations,

« tractor GPS and connected devices that use real-time kinetics for proper application of variable input

speed and precise control of tractors,

« applications, farm management and information systems (FMIS) that integrate and connect with

mobile devices for easier monitoring and management and

- autonomous machines (e.g. weeding and harvesting robots).
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It can be concluded that the technologies that contribute to “smarter” farming are extremely diverse. They
benefit cropping practices (reduce the environmental and climate impacts of farming), crop yield (increase
soil health) and quality (increase resilience) and farm operations (reduce costs for farmers)24. These technol-
ogies are called Smart Farming Technology (SFT).

SFT contribute to the sustainability of agriculture as they are able to increase the accuracy of crop and soil
use based on site-specific needs and directly link management practices to farm management systems[24 25
26] preparing the economies to address labor shortages and climate changel27.

These systems are needed in the long term, because one of the current challenges of production systems is
balancing sustainable production with the needs of society or the market. In industrial sectors, certificates
are used to reduce the environmental impact of such activities. These are directed to the development of
processes in order to become more efficient and to reduce the impact on the environment. Currently, some
of these certificates are also used in the European Union, for example ISO 14001 and EMAS (Eco-Manage-
ment and Audit Scheme)[2829.30],

EMAS is more rigid, more precise, more accessible!8! than ISO, which is why it was chosen by the Euro-
pean Union. The development of sustainability indicators for agriculture is a complex task, which begins
with the determination of the parameters to be monitored (soil erosion, soil acidity, production efficiency,
among others). The determination of these parameters and the meaning of the indicators can also be influ-
enced by regionality or geographical location, noting that some parameters cannot be uniformly applied in
all regions!3l.

Sustainability and the agri-food supply chains - challenge, vision

Globalization and free trade policies, as well as consumer demand for safe and high-quality food, have put
pressure on the various stakeholders, or key players, in the agri-food supply chain. Impact, contributions,
and socio-economic and environmental factors are the most important actors in achieving a successful
supply chain flow.

Despite various techniques and conceptual models to make the agri-food supply chain more efficient and
profitable, there are still many gaps and new challenges in the supply chain that hinder fruitful, sustainable
food production. However, emerging techniques such as traceability and blockchain, food laws and legisla-
tion, or the aforementioned conceptual models are expected to contribute to a smoother flow of the agri-
food supply chain32.,

The revolution in digital technology has led to a new phase in the field of agri-food technologies. Digital
technology has come to the fore and has changed the way people communicate, interact and exchange data
in society. Smartphones, smart watches, drones, notebooks, computers, broadband Internet services, etc. are
technological innovations that are now known to everyone. Today, the agri-food supply chain is also affected
by the digital technological revolution. For example, climate change and its impact on agriculture have been
monitored using information and communication technologies (ICT)33. ICT is beneficial to global food
supply chains as it can provide vital data on innovative techniques for preharvest and postharvest opera-
tions!34,

Alot of literature is published on ICT, artificial intelligence, GIS, etc. and their role in the agri-food sector.
For example, Wang presented the importance and applicability of e-logistics in supply chain management!3%,
The effectiveness of ICT can be best utilized in agricultural trade, extension programs and enforcement of
good agricultural practicesll. Choosing the right planting period, controlling diseases and pests, managing
irrigation, managing livestock, choosing the best seeds and plant varieties, and planning storage areas are
just a few examples of the role and benefits of ICT in the supply chain. The use of drones in agricultural
fields is well known and popular. Sensors are also used to obtain information and meteorological data from
isolated or remote rural farming areas. According to Sylvester, sensors can also help preserve highly valued
agri-food products®,

ICT can have direct benefits and help in product identification, food fraud vulnerability, quality
and safety measurements, etc. Biiyiikozkan and GOc er recently proposed an integration framework for
the development of a digital supply chain (DSC), with practical applications expected in the near future
(Figure 4)38],
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Figure 4. Integration framework for DSC development
Source: Bilyiikozkan & Goc8!

Some of the popular software developed to identify traceability are Enterprise Quality Management, Food
Trak-2 and Qual-Trace. Like other technologies, ICT has its own barriers, such as lack of technical experts
and support staff, chances of miscommunication over long distances or in remote regions, lack of access to
signals (bandwidth), uncertainty in agri-food in forecasting supply chain trends (demand and supply)B® 40
41, These obstacles must be overcome in the future.

Importance of precision farming

Thanks to the interconnection of agricultural technical and IT developments, the gradual spread of precision
farming can be observed. A set of technical, IT, information technology and cultivation technology applica-
tions that make production and plant organization more efficient. The main objective of precision farming
is to produce high-quality and safe food by using the available resources (forage, water, energy, etc.) as effi-
ciently as possible, all by applying digital solutions. The big question is how to manage in a competitive way,
to increase efficiency, while also placing great emphasis on environmental sustainability.

Precision agriculture typically involves the use of state-of-the-art machinery, so the use and mainte-
nance of related machinery and equipment requires appropriate expertise. The introduction of precision
procedures requires investment, so small and medium-sized farms can currently only use them to a limited
extent. Precision agriculture can offer a solution for mitigating the harmful effects of climate change, feeding
the growing population (food quality and crop safety), environmental protection, and sustainability. Preci-
sion technologies greatly contribute to sustainable food production, since efficient production also means a
reduction in the emission of harmful substances and the ecological footprint of animal husbandry!2.

We have mentioned several times that one of the inherent features of technical developments is properly
trained human resources, be it agricultural workers or service IT specialists. Agricultural digitization requires
new types of IT professionals. Instead of specialists with traditional, general information technology skills,
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specialized IT specialists who know the particularities of the given production and management sector are
also needed in many areas of economic life, for example: technical IT, economic IT, or IT agricultural engi-
neerl8], That is why it is extremely important that the curriculum and quality of the available education is
able to follow the rapid changes, because without this, they cannot take place smoothly.

10.3 Possibilities of using a particular agricultural information system

The book chapter — without claiming to be complete — tries to present some good solutions for the practical
application of information systems. These software can help the food production enterprises that are the
basis of the agri-food chain, therefore, after the theoretical overview, a general farm management software
will be presented.

The management information system to be described was created for the registration, control and plan-
ning of the production processes of agricultural enterprises. After entering the data, the information that
can be extracted is suitable for assisting the work of the family farmer, the manager of a farm of several thou-
sand hectares, the integrator interested in a large area, or the specialist consultant handling the administra-
tion of several farms. In addition to the needs of farmers involved in field crop production, it also provides a
good solution in the viticulture, winemaking, orchard, horticulture and animal husbandry sectors.[*3!

During use, it records, among other things, data related to land areas, knowledge about labor and stocks,
stores earth operations, but also provides data to the weighbridge with a direct connection. Aggregated
statements and reports can be requested from the modular system. The functions available in each module
are detailed in the following subsections.

Registration of land-related data

The main pillar of the information system is the so-called in the cultivation periods module, the register of
the land on which the enterprise farms. The cultivation period is a cost collection unit created from the base
table, with one culture, one owner, limited in space (hectare) and time (date interval). It is also possible to
query the entered data in tabular form per record, or visually displayed on a map.

Related to this, in another, the so-called land issue module, the land owners, the topographical numbers
of the land areas, including the ownership shares of the owners, as well as the land lease contracts, are regis-
tered. Using the basic data, the software can even make land rent payments, and these payment lists can
even be loaded into bank programs as a group and transferred to the land owners at the same time. The topo-
graphical numbers can be connected to the tables, i.e. to the cultivation periods, even divided, so that the
land rent can also appear as an expense for a given cultivation period. It is possible for the system to calcu-
late and automatically charge the land rent as a cost for the given period, but this cost can also be manually
charged to the boards.

The big advantage of the system is that it is able to collect and compare costs and returns, even when
broken down to table level. On the one hand, the costs can be collected by recording the work operations
(this is the basis of the management diary), in addition to the land rent, the drying fee (e.g. at the time
of weighing) can also be charged to a given board within the system, but anything can be entered as other
costs.

When choosing the display on the map, the given sign can be placed exactly in the space, which can be
a great help not only for the practical specialist but also for the colleagues working in the office. The map
can be built from several layers: you can draw topographical numbers or even mepar boards under the table
itself (growing period). It can be made e.g. hand drawing, which can be edited and deleted, but ready-made
polygons can also be uploaded. By adding a fleet tracking system, the control procedure can be simplified,
because it is possible to track exactly where the company’s power machine has traveled.

In connection with the map display, by supplementing it with another application, it is possible to
precisely track and keep track of and document exactly where and how much a given power machine is
working. Thanks to the system, the machine operator can also record his daily activities himself, and the
system is able to create a performance-based work operation and worksheet from the resulting data.
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In the case of land, it is necessary to mention the land-based subsidy, in connection with which mepar
tables can be created with the help of the software. Each mepar board has a parcel identifier, which must be
indicated in the payment application for area-based subsidies. In the system, the parcels can be recorded
according to the way they appear in the payment request, so that they can be connected to the physically
managed fields (growing period). In this way, it is possible to know exactly how much subsidy amount can be
used for a given cultivated area, and at the same time a management diary can be produced. Since the size
of the cultivated area and the area eligible for support are not always the same, the information system in
question also serves well to show the difference between the two.

Records of labor; assets and stocks

In order for the software to be able to calculate costs, it is necessary to record the most important inputs,
i.e. tools, stocks and labor. Regardless of the value limit, all machines and assets can be registered in the
system, but primarily production assets (power machines, work machines) should be listed here. It is also
advisable to record the device that generates general costs, such as the agronomist’s off-road vehicle, which
does not produce, but its refueling, servicing and other costs are recorded. The general principle is that the
more detailed data is recorded, the more the software can help by sending a reminder message, e.g. warning
when changing oil. In the case of machines, the sum of diesel, spare parts, service, lubricants and other costs
(e.g. insurance premiums, depreciation) and the performance can be used to quotient the settlement price,
on the basis of which costs can be shown. These can all be recorded in the system.

In the module for registering the labor, in addition to being able to document the basic data, with the help
of lists, e.g. the working hours of the employees or even the wage costs can be reviewed. Based on the work
operations, the work performance of the employees can be checked and edited, and on those days where
no work hours are displayed due to the lack of work operations, the reason for the absence can be specified
(e.g. sick leave, unpaid leave). The system can also warn e.g. in the case of an employee employed in seasonal
work, on the 120th day, that the employee concerned has reached the maximum of the legal framework in a
given form of employment.

The purpose of these programs is not payroll calculation, but they can be used in proportion to the data
to determine the cost of living. It achieves this by calculating an actual cost by the end of the year based on
the total cost of the labor given to the company — including gross wages, contributions, cafeteria, telephone
and travel reimbursement — and an actual cost can be calculated from the total quotient of actual number of
hours which can be used next year as account price in the system.

The quantity and value of stocks become visible in the system, and any stock movement is easy to manage:
revenue, sales, use in work operations, listing option (stock inventory statement). Under the stock menu
item, you can see all movements related to stocks.

» Inward movement results in monetization, e.g. purchase, or yield, when the produced product can be

purchased for stock.

« Outward movement can be achieved through sales, operational expenses (seeds for sowing, pesticides

for spraying), scrapping, storage losses, transfer of foreign stock, or re-storage.

Record of work operations
With the help of the interface, the work operations can be recorded, which is the heart and soul of the system,
since the operational costs can really be displayed during the cultivation periods. Work operations can
primarily be recorded on a board (for the growing season), marking the work operation group itself, recording
its total performance, assigning man, power machine, work machine, and, if necessary, the material. When
the latter is used, the system also monitors and records changes in the stocks. By recording a work operation,
a cost is displayed on the board, we provide information for official announcements (mepar board), perfor-
mance and cost are recorded for machines and labor, and the stock management module also changes, since
the material is removed from the warehouse.

In addition to the table operations, it is possible to record service (repair, maintenance) operations, but
operations carried out for an economic unit, i.e. factory operations, can be recorded by selecting the appro-
priate cost-bearing economic unit, or even wage controlling.

159



MANAGEMENT OF AGRI-FOOD CHAINS

Work operations, as economic events, can be submitted from the system as auxiliary operation dispatches,
even broken down to operation level, with the performance of the auxiliary operation and the corresponding
value. The system calculates the cost on the basis of operational performance, either by dividing it between
the power machine and the working machine, based on their performance, or at the internal settlement price,
or, when invoicing, at the external settlement price, based on the information received from accounting.

In the case of precisely guided work operations, it becomes extremely easy to extract the management log,
nitrate report, or even the spraying log, which also simplifies the work of the agronomist.

Cooperation between accounting and the agricultural information system

The practical advantage of the information system is that — regardless of the official reports provided by
accounting — the decision-maker or the agronomist can see the costs of farming as soon as possible. The
program is not intended to replace bookkeeping or payroll, but rather to provide the professional decision
maker with information.

With such a system, it is possible to find a common language that both accountants and agricultural
professionals understand. It may be good news for accountants that the software can manage both ledger 6
and 7 (as an economic unit) and a given invoice can be broken down to any length and an accounting identi-
fier can be assigned to it. Several accounting identifiers can be assigned to an economic unit, so the software
can also handle differences between accounting systems.

The agronomist wants to see different data, and the accounting will provide different data at the end,
because while the accounting divides all costs, the agronomist only wants to see costs directly affecting
a given area in the system. For example, the specialist is not interested in the general cost of the offroad
vehicle, while accounting, among other things, has the task of dividing this between the individual areas.

It is very important for these systems that appropriate basic data is entered, as otherwise the actual cost
and the cost itself will be incorrect. If, for example, the operating hours are recorded, an operating log can be
kept from this, but not all systems will filter out if something was typed by the basic data recorder.

One of the system’s interface connections, the weighscale

The scale module is extremely important from the point of view of the users’ stocks recorded in the system.
The scale ticket interface shows all the data of the scale ticket: sender, place of sender, identifier (from which
table) the product is. The system can even handle special cases when, e.g. two different companies are forced
to operate a given board, and one company has a warehouse and weighing house, which the other company
does not own. If the crop truck comes in from the field, the system weighs it and distributes it proportion-
ally between the two companies per hectare, thus displaying the amount of garbage and water removed
proportionally. At the end of the operation, the crop appears at the storage company as its own property
or as a foreign stored product. It is also possible to issue a manual balance sheet in the event of a network
connection termination. It is possible to record the drying data, and if necessary, the drying data can also be
modified afterwards.

It is also possible to modify the prepared scale notes, while preserving the original scale note.

Not closely, but in connection with the balancing, the crop sales contracts should also be mentioned,
which can be recorded in the system, and the scale tickets can be linked to them automatically. In the same
way, crop purchase contracts can be recorded, and storage and drying accounts can also be prepared. Of
course, it is also possible to issue a scale sheet, based on different aspects: partner income, partner expense,
i.e. the system shows the income and expenses of a given partner. The same can be done when measuring
wages.

From the point of view of data management, it is a big advantage that the software can completely replace
the weighing program so that the program receives the data based on the certified weighing. In this way, the
decision maker can see the returns in real time, even immediately. For this, it is necessary that the balance
is directly connected to the information system, so the balance software can even be omitted. Both inbound
and outbound measurement is possible, but the system owner can also use transfer measurement and wage
measurement that does not affect own stock. When delivering crops, it is possible to document which field a
given crop came from, so the software can calculate the gross and net yield for it.
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Statements

The simplest forms of reports in the system are dashboards, that is, up-to-date graphs that can be custom-
ized and displayed on the external interface, which transparently contain the most important metrics for
the manager, so that the company’s operations can be monitored down to the board-level details. Within the
report module, different reports can be created by topic, thanks to the filtering option, in countless versions.
In addition to these, Excel format downloads within the system work by sorting and filtering the columns of
given items on almost every interface, from which statements can also be prepared.

In addition to all this, the benchmarks — in comparison with the data of other farmers — provide a
completely anonymous way of comparison for company actors based on aggregated data. As a basic setting,
in addition to the data of the own company’s company group, the data of the average system user (that is,
the grand average) and the data of the 15 and 3 users deemed by the system to be the best can be displayed.
In addition, however — by different filtering options according to needs —, one’s own performance becomes
visible at the regional level, farm size or e.g. based on annual rainfall.

Some modules of the program can also replace official notifications, since it can produce management
logs and spraying logs in (x1s) format that meet the legal requirements, but it is also possible to create mate-
rial in xml format that can be loaded into the system of the General Form Filling Program (GFFP) with the
help of the software. The data required for official announcements are recorded, e.g. the fields according
to the payment request, thus the master data, are in the system, which simplifies the subsequent work
processes and the control process. By reducing document management, manpower can be freed up.

Data quality so-called With the help of the “ADM” indicator, users’ data entered into the system, their
accuracy and professionalism can be compared, thus the activity can be compared with the activities of
other users. A higher value close to 100% indicates more accurate user activity.

Data handling

The company operating the information system pays attention to data security in accordance with the
current GDPR regulation, thanks to which no data can be stolen from the system without consequences.
Individual users may have different authorizations, as they are granted access to them depending on which
modules they use. In addition, every company that uses the software has a system manager who knows as
much as possible about the software and who is given system administrator rights at the start. Of course,
there is also a level above the company system administrators (the so-called supervisor), which — if necessary
— can block possible unauthorized activities and turn modules on and off.

The presented system can be provided to the user in two ways: as a rental right for a predetermined period
of time, in which case the user pays a rental fee for the software every month, or as an initial investment cost
by paying the license fee, after which an annual supporting fee must be paid. It is important that the data
entered into the system are the property of the given economic operator even after the termination of the
contract!

Experiences related to the implementation of the investigated agricultural information system

Ayoung researcher investigated the circumstances of the introduction of the information system in the case
of two agricultural enterprises from the south of the Danube using in-depth interviews. At the time of the
investigation, one company had already used the system for years, while the other had started the imple-
mentation process in the year of the investigation.

The training period of the employees took place faster at the company that started implementing the
system recently, i.e. in 2020, while the process was slower at the company that started implementing the
system earlier (in 2008). This can be explained by the fact that in the years that have passed since then, digiti-
zation has undergone significant development, nowadays the use of IT systems is extremely widespread and
natural in the everyday life of businesses. As expected, the company that has been using the system for a long
time listed more areas of use, which can also be explained by the significant difference in the time of use.

According to company managers, the system significantly facilitates decision-making, as the necessary
information is quickly and accurately available to them. Network connectivity, reliability, support, costs, and
performance are much more important for businesses than manufacturer reputation.
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In the case of both companies, the employees were afraid and distrustful of the new system, but this
changed in a positive direction during use. The employees using the system at both companies highlighted
the query options according to complex needs as the main factors that make their work easier.

From the results of the research, it can be clearly established that when using the software, managerial
decision-making was significantly simplified thanks to the accurate, up-to-date data provided by the system
and the useful analyzes that can be made with the system. It also came to light that there are many areas
and modules that businesses do not use, even though the system would make it possible.

From the written above, it follows that the introduction of a management information system proves to
be a successful investment in the long term, despite the fact that difficulties arise at the beginning of the
process due to the many new features.
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1.1 Common Agricultural Policy

The beginning of the development of the Common Agricultural Policy (CAP) can be linked to the Messina
Conference (1955) preceding the Treaty of Rome (TR). This is where the idea of a single, common market first
arose for the founding member states. Thus, when the Treaty of Rome was concluded in 1957, the goals of the
initial CAP were formulated. Initially, the support system as a whole was subordinated to these goals. The
goals of the later CAP were recorded in Article 39 of the TR[:

1. increasing agricultural productivity through the development of technology, the reasonable increase

of production and the optimal use of assets - with particular regard to increasing employment;

2. ensuring a fair level of income for people living in agriculture;

3. stabilization of agricultural product markets;

4, establishing the safety of the food supply;

5. and ensuring that consumers get food at a realistic price.

By achieving the above goals, the agricultural politicians tried to handle the two biggest challenges: to
create self-sufficiency in the internal market from basic agricultural products, and to provide a meaningful
answer to the basic problems of rural communities, which are the fragmented product structure, the emigra-
tion resulting from production difficulties, and the resulting lack of labor was typical.

At the 1958 conference in Stresa, the ministers of agriculture of the member states of the European
Economic Community and the actors of the sector agreed on the conceptual elements of the CAP. Thus, the
goals generally formulated in the Treaty of Rome were concretized in the three basic principles of common
market organizations:

1. the principle of uniformity of agricultural markets,
2. he principle of community preference,
3. the principle of financial solidarity.

The principle of the uniformity of the markets created the completely free movement of goods bet-
ween the six founding member states. Of course, this also had ancillary elements, such as unified price and
competition regulation, a coordinated administrative and health care system, or a common foreign trade
policyl2.
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Following the conclusion of the conference in Stresa, Sicco Mansholt, Commissioner for Agriculture, was
tasked with working out the details of the CAP. The system he developed —which was adopted by the council
in 1962 after long discussions — was based on guaranteed prices and joint financing.

The CAP thus became the first and for a long time the only fully integrated policy of the European
Economic Community.

The main areas of regulation of the common agricultural policy can be summarized below!!:

1. common market and price policy: since the national agricultural policies of the 6 member countries
differed greatly, the coordination of the regimes was unsatisfactory. Common market organization
thus became the first (and until 2000, the only) pillar of the CAP.

2. the aim of the agricultural structure policy is to modernize agricultural production by developing tech-
nologies, increasing plant sizes, and supporting agricultural vocational training.

3. harmonization of the legislation applicable to member countries in the fields of public health, animal
and plant health issues, taxation, quality and product labeling.

The market regulation of the CAP is based on the Common Market Organizations. Their purpose is to
regulate and stabilize agricultural product markets in the long term. The basis of their operation is the prin-
ciple that internal market prices must always be higher than world market prices, thus ensuring that suffi-
cient quantities of food are always available. Based on the Common Market Organizations, it was given by
the system of intervention acquisitions and foreign and domestic market regulation.

On the basis of the above goals and principles, an agricultural policy was formed, which was based on
internal market prices higher than world market prices. The high internal market prices stabilized the
functioning of the agricultural markets and brought predictability to the sector. At the same time, agricul-
tural supply increased and food security increased. In the sector exposed to risks, the income of producers
increased, which led to investments, modernization and increased productivity — thus food security.

The joint regulation aimed at the quality of agricultural products and food began immediately after its
establishment. The different food safety and quality requirements of the member states constituted a limi-
tation, practically a technical obstacle, to the free flow of goods. The creation of uniform regulations on the
technical quality requirements of food was a very lengthy process. The development of each piece of Commu-
nity legislation took years, as an unanimous decision in the Council was required®!. Of course, if a member
country feared that the given regulation would be disadvantageous in its own economy, it could prevent the
adoption of the proposal.

For some products and product groups, the directive regarding the composition and the production
process, which is still valid today, was prepared. This type of regulation of product regulations is called
vertical regulation. Regulated products include: cocoa, chocolate, certain types of sugar, fruit juices, jams,
jams, quick-frozen vegetables and fruit, mineral waters, coffee extracts, etc.

From the beginning, the horizontal regulation of foods, independent of the type of product, serves to
protect the health and safety of consumers. Horizontal regulations apply to a group of products or to the
totality of products: for example, the purity of additives, materials and objects in contact with food, labeling
of food, official food control, food for special nutritional purposes, genetically modified (GMO) plant prod-
ucts created by biotechnological processes, etc.!

1.2 Codex Alimentarius

The international food law, i.e. Codex Alimentarius, is a common reference for consumers, food producers,
processors, national food control authorities and international food trade accepted throughout the world.
The standardization organization was established in 1962 by two specialized organizations of the UN, the
Food and Agriculture Organization (FAO) and the World Health Organization (WHO). It was the goals of the
UN standardization program:

 protecting consumers’ health and ensuring fair trade,

« promoting the standardization activities of international organizations,

165



MANAGEMENT OF AGRI-FOOD CHAINS

- defining, initiating and managing the priorities of the standardization activity through the relevant
organizations,

« development of regional and international standards, where cooperation with other international
standardization organizations is possible,

 publication of standards.

Any country that is a member of one of the UN organizations, FAO and/or WHO, can be a member of
the Codex Alimentarius. The number of members is currently (2021) 189 countries and the EU as the only
organization. Only the member countries have the right to vote, but more than 200 other organizations also
participate in the standardization work with consultation rightsURL1,

11.2.1 Documents of the Codex alimentarius

Codex alimentarius consists of a collection of standards, good practices and guidelines. The documents
of the code include the standards related to specific products, which describe the characteristics and quality
parameters of each product. Most product lines have standards, but regulations do not cover all product
groups. The most important regulated groups are the following:

« cereals and their derivatives (e.g. vegetable proteins);

- fats and oils;

« fish, fishing products;

« fresh fruits and vegetables;

» preserved and quick-frozen fruits and vegetables;

- fruit juices;

- meats and meat products;

» milk and milk products;

« sugar, cocoa products, chocolate and other products;
natural mineral water.

On the other hand, there are general, horizontal standards that may also contain product-specific stand-
ards. Thus, in addition to the general regulations for all packaged foods, food labeling standards may also
contain product-specific provisions. General standards also include standards for the use of additives,
standards determining the maximum value of toxins and pollutants. Testing and sampling rules are also
prescribed in standards.

Practical standards (Code of Practice) describe the important procedures to be applied throughout the food
chain as a whole or in individual areas (e.g. production, transport, catering, etc.). Among these, one of the
most well-known and perhaps the most important food hygiene documents is HACCP.

In Guidelines, the Codex Alimentarius Committee lays down principles and policies in certain areas of
the food chain (e.g. the addition of essential nutrients to food), as well as the implementation of policies in
certain areas (e.g. the labeling of organic food) [URL2],

11.2.2 Bodies of the Codex alimentarius

The Commission is the main decision-making body of Codex. It defines the goals to be achieved, the prin-
ciples to be defined and the framework of the concrete standard-setting work. These include long- and
medium-term strategies and plans, the development of specific documents, and the approval of materials
developed by specialist committees. Similarly to the UN General Assembly, it does not consist of appointed
members, but rather a meeting held once a year of the representatives of the member countries. It usually
meets in Rome or Geneva. In addition to delegates, observer organizations can also participate in the meet-
ings of the Central Committee.

Between meetings of the Main Committee, the Executive Committee manages and supervises the specific
work. Its members are elected or appointed. Meets as necessary and prepares the meetings of the Central
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Committee. Its members are the chairman of the Main Committee and his deputies, the head of the regional
coordination committees (there are six such committees). regional coordinators and one member each from
the seven main regions of the world.

The Secretariat operating at the FAO headquarters in Rome brings together the operational tasks at many
locations. Its task is to resolve frictions between the work of individual committees and to ensure that
individual documents and procedures comply with the Codex’s strictly fixed procedural rules (Procedural
Manual).

Codex documents are developed in many countries of the world, in different bodies (see Figure 1). In the
General Committees, they deal with horizontal topics affecting the entire food chain (this is why they are also
called horizontal committees). There are currently 10 such committees. Each member country undertakes
the operation of the specialized committees. The host country provides the secretariats of the specialist
committees and organizes the annual meetings. The specialist committees propose the documents to be
developed and, if the Main Committee agrees, they carry out their development. Product committees differ
from general committees in that they deal with one product group each, which is why they are also called
vertical committees. After the product committees have established the regulation of a product, they are
transformed into the so-called dormant committees. (On the other hand, the work of the General Commit-
tees is continuous.) At present, 4 active product committees assist the work of Codex: Codex Committee on
Fats and Oils, Codex Committee on Fish and Fish Products, Codex Committee on Fresh Fruit and Vegetables,
and Codex Committee on Spices.

Ad hoc Intergovernmental Task Forces differ from specialized committees in that their mandate is for a
specific period of time (5 years) and only for the creation of predetermined documents.

Six Regional Coordination Committees operate in order to help express and enforce the interests of regions
with different levels of development and culture. It is essentially a two-way activity. On the one hand, the
individual coordination committees have the opportunity to influence the work going on in the Codex
according to their own interests, and on the other hand, they can develop independent documents for their
own arealURL3],

ﬁ Codex Alimentarius Commissoin —\

Executive Committee
e Horizontal / General Committee \ Vertical / Commodity Committee \ Ad-hoc Intergovernmental Task Forces
Active Dessolved
inci Food Labellin;
General Principles & Fish and Fishery Processed Fruits and Animal Feeding
Products Vegetables (Swizerland) Foods Derived from
- a Biotechnology (Japan)

Import and Export Residues of Veterinary Fats and Oils e‘s] [tu]l;]s =

Inspection and Drugs in Foods e Fruit Juices (Brazil) . .

Certification System Sugar Spices and Culinary _Armmlcroblal .
Herbs Resistance (Republic of
Processing and Korea)
Pesticide Residues Cereals, Pulses and Milk and Milk Handling of Quick
Food Additives Legumes Products Frozen Foods
q q q (Thailand)
Adjourned sine die
Contaminants in Food Hygiene .
— Natural Mineral Vegetable Proteins
Waters
- Cocoa Products and
Methods of Ananlysis Nutrlt_lon gnd oo Meat Hygiene Chocolate
and Sampling Special Dietary Uses
. J
FAO/WHO Regional Coordinating Committees
Afrika (Kenya) Asia (India) Europe Latin {\merlca an.d the North Ame.n'ca and South West Near East (fran)
(Netherlands) Caribbean (Chile) Pacific (Vanuatu)

. J

Figure 1. Organizational structure of the Codex Alimentarius
Source: Codex Alimentarius Commission Procedural Manual!
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11.2.3 Working order of the Codex alimentarius

Given that the Codex principle is the pursuit of consensus, the development of documents is a lengthy and
complicated process. In all cases, the goal is to create regulations that are acceptable to all regions of the
world, Codex member countries and their scientific results, consumers, and producers.

The session, precisely described in the Rules of Procedure, starts with the competent professional
committee. The specialist committee makes a proposal to the Executive Committee to start the work. After
that, the following labour processes take place:

4, The Main Committee or the Executive Committee examines whether the proposal meets the Codex
criteria and priorities and authorizes the work in case of a positive decision.

5. At the Expert Committee meeting, the experts of the member country applying for the task prepare the
first draft of the document (proposed draft standard).

6. The Secretariat will send the first draft to all member countries and to the monitoring organization
participating in the work of the given committee for their opinion.

7. The draft will be discussed at the meeting of the Expert Committee. This is where they decide on
emerging comments, based on which the Secretariat modifies the first draft.

8. The Expert Committee submits the first draft to the Main Committee, who (if it complies with the
Codex principles and rules) declares it as planned (draft standard) and authorizes further work.

9. The Secretariat will again send the draft to the member countries and monitoring organizations for
comments. If the topic of the draft makes this necessary, the opinion of the relevant Codex General
Committees (e.g. marking, analytics, hygiene, etc.) will also be sought.

10. Once again, the meeting of the Expert Committee discusses the opinions sent in writing as well as
those that arose at the meeting, and thus concludes the discussion of the draft, and submits it to the
Main Committee for approval.

11. The Main Committee decides on the draft. If adopted as a standard, the document becomes part of the
Codex Alimentarius document system.!!

In addition to the above, there is also an accelerated procedure, the prerequisites of which are the urgency of
the document and a complete consensus on the text during the first draft.

The Order of Procedure allow the specialist committee to set up a narrower working group (consisting of a
few member states most involved in the debate) to solve each problem of the document.

1.3 The mostimportant elements of EU legal regulation

One of the important cornerstones of joint action in the European Union is the coordination of the rules
and provisions of the various member states. We call this process legal harmonisation, which is primarily
implemented through various so-called secondary legislation. Secondary legislation is decrees, directives,
decisions, recommendations and opinions.

These laws are created and adopted by the various EU institutions, and depending on their type, they are
binding on member states or even directly on EU citizens.

The European Union has thus created the foundations for the coherent operation of food safety with its
diverse legal activities. This chapter reviews EU legislation related to food safety partly in order of impor-
tance and partly in chronological order.

11.3.1 The White Paper on Food Safety

The White Paper, as a type of document, originally means a publication in which the official position of an
institution or organization is collected on a specifically defined topic. In EU parlance, White Paper are docu-
ments that focus on a certain, strategically important topic and collect the EU’s related proposals and draft
measures. Their goal is to start a debate.
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The White Paper on food safety was published in 20008. The main reason was that the European
Commission named the highest level of food safety as a key area, realizing that with the implementation of
the single market and the expansion of the Union, the supply chain becomes more complex than anything
else. Accordingly, integration in this policy area needed a radically new approach. Effective regulatory envi-
ronment, risk management and control system.

The White Paper considers the comprehensive and integrated approach, the approach from “producer to
consumer” as a basic principle. An important starting point is the principle of clarifying responsibilities, the
traceability of feed and food, transparency, risk analysis and precaution, and monitoring. The White Paper
already states that an alert system, a food safety authority and a comprehensive food safety ordinance must
be adopted.

The document emphasizes research, analysis and scientific cooperation and networks. In a separate
chapter, it deals with the issue of control, consumer information and international cooperation. Develops a
detailed 84-item action plan to improve food safety. It assigns goals and deadlines to each measure.

This chapter deals in more detail with the general food law regulation, the European Food Safety Authority
and the alert system among the ideas of the White Paper.

11.3.2 178/2002/EC - i.e. the so-called general food law regulation

The official name of the regulation to be presented is Regulation 178/2002/EC of the European Parliament
and of the Council (January 28, 2002) on the general principles and requirements of food law, establishing
the European Food Safety Authority and establishing procedures for food safety. As its name suggests, its
purpose is to provide comprehensive regulation to the area under review in response to the demands raised
in the previously described White Paper. Its provisions cover food and feed regulations both at the level of
the European Union and the member states. Its regulation covers all stages of the production, processing
and distribution of the above, but does not apply to products intended for personal consumption (Article
178/2002/EC).

The decree precisely defines the concept of food: “it means any processed, partially processed or unpro-
cessed substance or product intended for human consumption or expected to be consumed by humans.”
(178/2002/EC Article 2)

The general purpose of the regulation is to ensure a high level of protection of human life and consumer
interests. Its basic principles are risk analysis, the precautionary principle and the protection of consumers’
interests. According to the precautionary principle, where there is a suspicion that a food may be harmful
to health, the European Union takes proportionate and rapid measures. for this, you need a sophisticated
risk analysis system, the elements of which are risk assessment and risk management. In both cases,
the European Food Safety Authority, to be described later, is assisted by the European Commission as an
authentic expert body. As part of the protection of consumers’ interests, the Union prevents consumers
from falling victim to deceptive practices, food adulteration or other deceptive methods (178/2002/EC
Article 5-8).

According to the legislation, unsafe food cannot be placed on the market. Unsafe means harmful to health
or unfit for human consumption. In terms of safety, the fact that a food may only have harmful effects for
a group of consumers must also be taken into account. The rules are almost exactly the same for feed: the
feed is unsafe if it turns out that it is harmful to the health of people or animals or that food produced
from animals kept for the purpose of food production is unsafe for human consumption. It is necessary to
check and enforce the above rules throughout the entire food chain, therefore the order stipulates that the
traceability of all material paths must be ensured at every stage of production, processing and distribution.
The Union imposes obligations on food and feed industry entrepreneurs to ensure that their products fully
comply with the prescribed requirements. If the entrepreneur believes that a food or feed does not fully meet
the requirements, he must immediately inform the authorities and initiate the withdrawal of the product
from the market. In addition, you have a full obligation to cooperate with the authorities.

The member states are responsible for enforcing food law and organizing inspections. Food is safe even if
it comes from outside the EU, as food and feed imported into the EU for marketing must meet the require-
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ments of food law or conditions recognized by the EU as equivalent to the provisions of EU legislation
(178/2002/ Articles 11-21 EC).

The decree deals with crisis management and emergency situations in a separate chapter. It lists item
by item which measures can be taken in the event of an emergency: suspending the placing on the market
of the food or feed in question, defining special conditions applicable to them. They can do this both for
products from within the EU and from third countries. In addition to immediate reactions, the regulation
requires the European Commission and EFSA to prepare a general crisis management plan (178/2002/EC
Articles 53 - 57).

The aforementioned decree also established the European Food Safety Authority (EFSA) and the Euro-
pean Union’s Food and Feed Safety Alert System (RASFF). More about these institutions can be found in
section 13.5. will be discussed in chapter.

11.3.3 Other legislation

As we have seen, Regulation 178/2002/EC only provides the general but very important framework for
the legal regulation of food safety. At the time this chapter was prepared, the collection of EU legislation
contained 3,688 different documents related to the topic.

Table 1. EU documents adopted on the topic of food safety

Legal act 1819
International agreement 314
Preparatory document 567
Parliamentary question 878
Judicial practice 78
EFTA document 8
Other 24
TOTAL 3688
OSSZESEN 3688

Source: own editing based on Eur-lex.europa.eu VR4

The rules dealing with the topic of food safety are very diverse and it is clear from the table above that we
are talking about thousands of rules, so it is advisable to present which topics are affected by the adopted
documents.

The materials are grouped around three broad themes: food, animal health and plant health.

Foods

The general rules for foods apply to the distribution, information, authorization of various products and
their importation into the Union. Sampling and testing methods for checking the levels of certain elements
in food are defined. Countless laws deal with food labeling and nutrition labeling, separate rules apply to
different food groups, such as fruits, quick-frozen foods, etc. The European Union also places great emphasis
on the regulation of dietary supplements, natural mineral waters, and foods intended for specific groups
(medical foods, formulas, etc.).

The so-called new foods form a separate category. There are accepted laws on nutrition and health claims
as well as on food additives (e.g. additives, smoke flavors, enzymes, etc.). Part of the legislation deals with
biological and another part with chemical safety.

These categories include, for example, food hygiene, food irradiation, pollutants, other substances in food,
or regulations dealing with the hormone content of meat. When it comes to regulating food production, the
Union deals with regulations on feed, such as also with feed hygiene, feed additives, medicated feed and
genetically modified feed!URL3],

170


about:blank
https://eur-lex.europa.eu/
https://eur-lex.europa.eu/summary/chapter/3010.html

FOOD LEGISLATION OF EUROPEAN UNION

Animal health
An important prerequisite for food safety is that the health and well-being of animals intended for human
consumption are regulated in sufficient detail, thus minimizing the risk. Accordingly, the animal health
rules deal with the following relevant topics: zoonosis, animal diseases (African horse sickness, swine fever,
foot-and-mouth disease, bird flu, bluetongue disease, transmissible spongiform encephalopathy), the imple-
mentation of EU rules on the agri-food chain or the system of official controls. The European Union has
also adopted an animal welfare regulation, the rules of which cover the breeding, transport and slaughter of
animals.

Separate rules apply to both the trade and import of live animals and animal products. as part of this,
rules on animal health border control were also created(URL®],

Plant health

Three large groups of phytosanitary regulations can be linked to food safety. These:
« legislation on genetically modified organisms
« legislation on plant protection products
« regulations related to plant health and biological safety!URL7,

To get to know the detailed rules, it is worth using the database of the European Union’s legislation, which
is up-to-date and provides detailed search conditions to guide us through the rules/URLS],

1.4 The EU institutional system of food safety

Based on the ideas of the White Book on food safety, Regulation 178/2002/EC presented in the previous
chapter established the European Food Safety Authority (EFSA) and also provided for the establishment of
an alert system. These institutions are presented in the following subsections.

11.4.1 European Food Safety Authority (EFSA)

The European Food Safety Authority (EFSA) was established by the General Food Law Regulation. Its main
task is to provide scientific advice and provide scientific professional assistance to European Union deci-
sion-makers in areas under EFSA’s competence. In addition, it collects and provides information, collects
and analyzes data. This enables the description and monitoring of risks affecting food and feed safety (Article
22 of 178/2002/EC). Its seat is located in Parma, Italy. Areas covered by EFSA:

« food and feed safety,

- nutrition,

- animal health and welfare,

- plant protection,

« plant health[VURL9],

It is clear from the decree that the Authority’s task is of a scientific nature. Its credibility is also guaran-
teed by its mandatory independence. Its activities can be grouped around five major tasks:
1. scientific data collection and analysis,
2. preparation of scientific opinions,
3. information,
4, cooperation with other EU institutions and national authorities,
5. increasing confidence in the food safety system.
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Figure 2. The Authority’s relationship with EU institutions and member states
Source: Based on EFSAI6]

The main organs of the Authority are the Board of Directors, the Managing Director, the Advisory Forum,
the Scientific Committee and other scientific bodies.

Board of Directors

The Board of Directors consists of 15 members, four of which come from consumer protection organizations
or other advocacy organizations active in the food chain. The appointment of members is for four years,
which can be extended once. As usual in the European Union, the mandate of the head of the unit is half of
the mandate of the organization, i.e. the members elect a president from among themselves for two years,
who can also be re-elected. The board can be convened by the president or at least one third of the members,
decisions are made by majority vote. Its main tasks are to adopt the internal regulations, financial regula-
tions and annual work program of the Authority. With all of this, the Board of Directors ensures that the
Authority fulfills its mission and carries out its tasks according to the conditions set out in this regulation
(Article 25/EC 178/2002).

Executive Director

The executive director embodies the entire authority in one person and acts as its representative. His tasks
include ensuring the daily activities, proposing to the Board of Directors the work program and budget of the
Authority, and implementing the decisions of the Board of Directors. It supports the work of organizational
units, such as the Scientific Committee and scientific bodies. During the implementation of the budget, the
executive director prepares the profit and loss statements, decides on personal matters and is responsible
for maintaining relations with the European Parliament, the European Commission or even the Member
States (Article 26 of 178/2002/EC).

Advisory Forum

As indicated in the name of the Consultant’s forum, its main task is to provide advice to the Executive
Director in the performance of his duties. This is mainly done during the preparation of the annual work
program. Its members represent Member State institutions with a similar task to that of EFSA. Members
of the Forum cannot be members of the Board of Directors. An important function of this unit is that, as
a collection point of available information, it has a key role in the exchange of information related to risks
(Article 27 of 178/2002/EC).

The Scientific Committee and scientific bodies

Both the Scientific Committee and the scientific bodies are the main custodians of the professional work,
since each of them is responsible for preparing expert opinions. Scientific bodies consist of independent
experts According to the general regulation, the following scientific bodies must be established:
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« scientific body for food additives and flavorings, food processing aids and food contact materials;
« scientific body of additives, products and materials used in animal feed;

« scientific body for plant health, plant protection products and their residues;

« scientific body of genetically modified organisms;

« scientific body for dietary products, nutrition and allergies;

« scientific body of biological hazards;

« scientific body of pollutants entering the food chain;

« scientific body of animal health and animal protection.

The members of the Scientific Committee are the presidents of the above scientific bodies and six inde-
pendent scientific experts who do not belong to the scientific bodies. The Commission has a president and
two vice-presidents, who are elected from among their members. Their decisions are made by majority vote
(Article 178/2002/EC, Article 28). Figure 3 illustrates the relationship between the individual bodies of EFSA:

Board of directors Collaboration of number
Admin. states (Advisory Forum,
Executive director networks)
Science
| |
Risk assessment
— and specific —
Communivation [ contribution
Resourcesand | | S(iien'Fific : Scientific Bodies,
supplies evaluation o Scientific Comittees
regulated products
Scientific strategy
and coordiantion

Figure3. The relationship of some of EFSA’s bodies to each other
Source: Based on EFSAl6]

The figure shows that the scope of administrative and scientific tasks within the Authority is clearly sepa-
rated from each other. The membership of the scientific bodies and the Scientific Committee is renewed
every three years.

As we saw when presenting the legislative environment, there is a clear demarcation of tasks in the Euro-
pean Union with regard to health and safety issues affecting people, animals and the environment. accord-
ingly, EFSA works closely with other EU agencies by name:

» European Medicines Agency (EMA)

» European Chemicals Agency (ECHA)

« European Center for Disease Prevention and Control (ECDC)

 European Environmental Protection Agency (EEA)[URLI],

11.4.2 The European Union’s food and feed safety alert system (RASFF)

The establishment of the Rapid Alert System for Food and Feed (RASFF) operating in EU member states was
also required by Regulation 178/2002/EC, although the system had been operating in a similar form since
1979[URL10] The cited decree only defines the framework, according to which the goal is to create a system
that functions as a network and can signal in the event of a danger directly or indirectly affecting human
health arising from food and feed. Within the RASFF, the alarm chain starts with the hazard detector. The
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information is first sent to the European Commission, which immediately informs all members of the
network. EFSA’s task in this chain is to provide additional scientific or professional information so that the
Member States can take appropriate risk management measures as soon as possible. Let’s examine in more
detail in which cases the system indicates:
« When Member States restrict the placing on the market of certain food or feed, withdraw it from the
market or recall it in order to protect human health
- when the member state makes a recommendation or an agreement, the purpose of which is to prevent,
limit, or subject to specific conditions the placing on the market and use of food and feed that pose a
risk
- when a shipment is turned back by the competent authority at a border crossing point in the territory of
the European Union due to a health risk (Article 50 of 178/2002/EC)

The detailed rules of operation are contained in Regulation 16/2011/EU, adopted in 2011, “on the estab-
lishment of enforcement measures for the food and feed safety alert system”. Pursuant to the decree, the
members of the RASFF are, in addition to the EU member states, the European Commission, the EFSA and
any country, third country or international organization that has signed an agreement with the European
Union. Currently, the non-EU members of the system are Liechtenstein, Norway and Switzerland.

Announcements can be classified into four groups according to their level of risk and urgency:

1. Alarms: highest risk, immediate action is required

2. Information: does not require immediate intervention from all Member States, as the risk only exists
in the reporting country

3. Notifications about turning back at a border crossing point

4. Additional notifications: additional information received for previous alerts/VRL 1],

RASFF creates a database of public notices, and the European Commission also prepares an annual report
from them, which is available to everyone.

1.5 The Farm to Fork Strategy as a comprehensive approach

The European Green Deal sets out how to make Europe the first climate-neutral continent by 2050. One
of the most important elements of this Agreement is the Producer-to-consumer strategy for a fair, healthy
and environmentally friendly food system (hereinafter referred to as the Strategy), which comprehensively
addresses the challenges of sustainable food systems, taking into account the inseparable relationship
between healthy people, societies and the planet. The Strategy is an integral part of the EU Commission’s
efforts to achieve the sustainable development goals of the UN. According to the Commission’s point of
view, the transition to a sustainable food system will bring environmental, health and social benefits, as well
as economic benefits. The focus of the Strategy is the implementation of a solid and resilient food system,
which is functional in all circumstances and is capable of providing people with access to food of adequate
quantity and quality.

Thanks to several decades of policy decisions aimed at this, as well as the efforts of farmers and partici-
pants in the product pathways, today the European food supply is safe and abundant in the world, and the
food produced is nutritious and of high quality.

The goal of the Strategy is for European food to become a global standard of sustainability, to this end
reward those actors (farmers and other actors in the food chain) who have already switched to sustainable
practices and encourage others to follow the good example. This gives EU players a leg up on the global
market.

The Farmland to Table Strategy aims to accelerate the transition to a sustainable food system that:

» has a neutral or positive impact on the environment;

 helps to neutralize climate change, but is able to adapt to its effects;

« helps improve biodiversity;
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- implements food and nutrient security, improves the public health situation, by ensuring everyone has
access to the right amount of safe, nutritious and sustainably produced food;

« ensure food affordability while generating fairer economic returns, promote the competitiveness of the
European Union supply sector and promote fair trade.

According to the principle of the Strategy, all actors in the food chain must participate in achieving the
sustainability of the food chain. Agricultural producers must transform their production methods as quickly
as possible and take advantage of nature-based, technological and digital solutions to achieve better envi-
ronmental and climate results, increase resilience against the effects of climate change, and reduce the use
of input materials (e.g. pesticides, fertilizers) in order to reduce and optimize.

It encourages the development of new green business models, the circular bio-based economy, and the
development of renewable energy production. According to the plans, the use of traditional plant protection
agents will be reduced by 50% by 2030, while helping the spread of alternative solutions, prioritizing inte-
grated plant protection.

Measures are taken to reduce air, soil and water pollution, which is one of the motors of climate change
problems. To this end, it is necessary to reduce the excessive use of nitrogen and phosphorus in agriculture.
A 50% reduction in nutrient loss can be achieved with a 20% reduction in fertilizer use, the necessary steps
for this will be included in an integrated nutrient management action plan.

It is a problem that more than 10% of the EU’s greenhouse gas emissions come from agriculture, and
animal husbandry is responsible for nearly 70% of this. In addition, 68% of the agricultural land is used
for animal husbandry, so alternative feed materials (e.g. insects, algae) come to the fore in order to reduce
dependence on critical feed materials.

Animal welfare measures will be prioritized and innovations in this direction will be supported to combat
plant health problems arising as a result of climate change.

A prominent part of the Strategy is the question of food security, since climate change and the reduction
of biological diversity pose a direct and lasting threat to food security. Factors affecting the sustainability of
food systems do not necessarily originate from the food supply chain itself, but can also be caused by polit-
ical, economic, environmental or health crises.

Common European responses to these problems are necessary. In addition to this, the Strategy focuses on
improving the food consumption structure and educating consumers on healthy and sustainable consump-
tion. The aim is to make sustainable food available and at the right price on the European market, in order to
reduce food waste and food fraud(”.

1.6 Case studies

In this subsection, we present some cases that prove the need for an EU regulatory system in the field of food
safety.

BSE - spongiform encephalopathy

BSE, i.e. spongiform encephalopathy, is a latent destruction of the brain and central nervous system that
always ends in death. It came to be known colloquially as “crazed cattle disease”. Its human version is
Creutzfeldt-Jakob disease. It has not yet been proven that the BSE pathogen can be transmitted from animal
to animal, but during the British BSE crisis, a new version of Creutzfeldt-Jakob disease also appeared!®!.
Cases have been detected in the UK since the 1980s, but panic broke out when the first case of BSE was
documented in Germany.

In response to this, the EU introduced a ban on the use of feed containing animal protein in 2001, which
drastically reduced the incidence of BSE. The European Commission has asked the European Food Safety
Authority (EFSA) to continuously investigate the cases. EFSA experts made several proposals for main-
taining and strengthening the EU monitoring and reporting system, as well as for evaluating newly avail-
able scientific datal®.
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Bird flu

Avian influenza is a disease caused by the influenza virus that can live in the body of birds. Its most
dangerous variant is HPAI (highly pathogenic avian influenza). It first appeared in Italy, now it occurs all over
the world. So far, it has only spread from person to animal in a few cases, and its variant that spreads from
person to person is not known. EFSA continuously monitors EU member states and prepares regular reports
on reported HPAI cases. In the course of this, they investigate the species in which the disease occurred and
whether genetic markers can be identified in the virus that would allow it to adapt to mammals!1©!,

Listeria contamination

In 2018, the ESFA warned about the dangers of frozen vegetables packed by a Hungarian company, which
caused many illnesses and 9 deaths across Europel’. During packaging, Listeria monocytogenes entered
the food. During the traceability of the food, the manufacturing company and the period when the affected
quick-frozen vegetables were produced were also identified. The majority of signals to the RASFF system are
directed to Listeria monocytogenes contamination after Slamonella contamination. ESFA experts examined
the cases and made recommendations for safe food.

Aflatoxin

Aflatoxins are naturally occurring mycotoxins that are also dangerous to humans. Molds produce them.
They are mainly found in cereals, but in Hungary in 2004 hot peppers contaminated with aflatoxin caused
serious problems!VURL 12, At the request of the European Commission, EFSA prepared a risk assessment in
2020 regarding aflatoxin contamination of food. The authority concluded that the occurrence of aflatoxin
should continue to be monitored in light of the potential increase due to climate changel!?,
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12.1 Importance of financing in the life of agricultural enterprises
(investment and working capital financing)

Financing sources are necessary for the establishment, operation and growth of the enterprise. The purpose
of the financing decisions is to satisfy the capital requirement for the company’s investments, as well as to
provide the capital necessary for operation on an ongoing basis.

Financing decisions are influenced by many factors:

» Duration of resources availability. How long are the funds available, and what schedule must be used to
repay the money?
The cost of the resource. How much does it actually cost to raise a particular source of funds, and does
the business’s ability to generate income allow repayment?
The risk of raising funds. What risks will the business be exposed to if it uses a particular source?
Availability of the source. What is the range of resources available to the business?
Flexibility of the source. Does the resource match the fluctuations?
» The influence. To what extent does the involvement of the given source hinder the entrepreneur in

managing the business?

A wide range of financing options are available in the financial markets. A thorough consideration is
required before a financing decision is made. In order to find the right form of financing, it is worth consid-
ering the following basic principles:

« Principle of profitability: the profitability of the investment realized from the source must exceed the

cost of the source involved.

» Safety principle: the company’s operation and turnover cannot be hindered by repayment obligations.

« Principle of flexibility: capital needs must be managed flexibly in accordance with fluctuations.
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 Principle of normativity: in order to obtain foreign capital and assess creditworthiness, they start from
certain standards that must be met.
« Liquidity principle: the conditions of the debt service obligation must be ensured.

By the financing, source or capital structure of a company, we mean the composition of the financing
sources used. When establishing the company’s funding structure, it is recommended to pay special atten-
tion to compliance with the principle of maturity matching. The maturity matching principle states that it
is necessary to finance permanently fixed assets from permanent sources, and temporarily fixed assets from
temporary sources. We can talk about financing balance if the balance sheet complies with the matching
principle, which is illustrated in the figure below:

TOOLS SOURCES

Fixed assets

Sustainable resources (equity and long-term liabilities)
Preservation of fixed assets

Temporary working capital tie-up Short-term liabilities

Figure 1. Funding balance
Source: own editing

Depending on whether a company adheres to the matching principle or deviates from it, three types of
financing strategies can be distinguished!!:
 Solid strategy: the company adheres to the principle of maturity matching.
« Conservative strategy: the company finances even part of the temporary asset needs with permanent
resources. The advantage is safety, the disadvantage is higher cost.
- Aggressive strategy: The company also uses short-term funds to finance durable assets. It’s a risky, but
much cheaper solution.

One of the important tasks of the entrepreneur is to raise the funds necessary for operation. In the case of
startups or businesses with high growth potential, the need for financing sources is even more significant.
Small and medium-sized enterprises (SMEs) are characterized everywhere by low capital availability and
limited internal financing options. Their own fundraising possibilities are more limited due to the narrow
range of owners and their own accumulation capabilities are also weaker. In addition to their low risk-
taking, their external involvement of sources is also limited by the fact that they themselves pose a high
risk to their financiers. Although the planning activity of SMEs has improved in Hungary in recent years,
planning deficiencies and even the lack of business/financial plans themselves further increase the risk and
the limitations of raising funds!2.

Their ongoing liquidity problems can be traced back to a number of factors. Due to their weak bargaining
position, they face long payment deadlines, while their suppliers are less likely to provide them with trade
credit. The risk of non-payment by customers affects them much more. They have few customer and supplier
relationships, so the loss of even just one customer or supplier can cause serious difficulties for them. They
have little equity capital and typically engage in less asset-intensive activities, which does not favor the
acquisition of debt resources. The specific transaction costs of obtaining funds are also much more signif-
icant for them than for large companies. Another limitation of external fundraising is the lack of trans-
parency, that is, that their activities cannot be seen. The owner, who also plays the role of manager, tries to
show the lowest possible pre-tax profit for the purpose of tax optimization. Therefore, financiers treat small
business annual reports with caution. The biggest problem that arises when financing SMEs is the lack of
collateralB. The aim of the financiers is to minimize their risk, and to this end they require companies to
have as much coverage as possible. Most owners can only meet the collateral requirements of credit institu-
tions by involving their private assets.

The capital requirements of start-up or growing businesses are relatively the highest when their
income-generating capacity is the lowest. In the initial or growth phase of the company’s life cycle, the signif-
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icant capital requirement is typically coupled with negative net cash flows, which qualifies these compa-
nies as rather risky clients for financiers. In this case, lenders are only willing to provide short-term loans
at best, with high financing costs and the inclusion of the owner’s assets as collateral. Although, keeping in
mind the principle of maturity matching, it would be justified to involve permanent funds for the acquisi-
tion and expansion of durable assets.

Informal investors play a significant role in the financing of start-ups. The circle of informal investors is
often referred to as 3F or FFF in the literature based on the English term “family, friends and fools”. One of
the other possible ways of obtaining initial equity capital can be the involvement of venture capitall.

For banks, businesses become attractive clients when, thanks to their increasing income-generating
capacity, their need for financingis less significant. In the stage of maturity, abankloan is a realistic financing
option and a typical form of financing. Moreover, in a developed capital market, a company can use the tool
of bond issuance. In this stage, significant internal resources are also generated (profit and depreciation), so
companies no longer necessarily choose external resources.

The purpose of working capital financing is to ensure continuous liquidity, which can be ensured by coor-
dinating income and expenses. A company’s immediate solvency can be characterized using a short-term,
cash-flow-based financial plan, known as a liquidity plan. From the liquidity plan, we can determine in
which period and to what extent there is a lack of funds or a surplus of funds during the course of business,
and we can look for solutions to finance the deficit or tie up excess funds.

Bridging the lack of funds is usually the biggest headache, but excessive liquidity is not good either, as it
can worsen profitability. By increasing efficiency, the ratio of tied up current assets can be reduced, while
cash management reduces costs and improves profitability by determining the optimal level of cash.

To ensure temporary working capital needs, companies mainly use internal funds, commercial loans or
finance them with short-term external funds (working capital loans, overdrafts)®.

Due to the cyclicality characteristic of agriculture, and agriculture within it, the financing of working
capital in this sector is even more challenging.

Since joining the European Union and mainly as a result of EU agricultural subsidies, agricultural enter-
prises have become important clients for commercial banks and more and more financing schemes have
appeared specifically for this target group. The spectrum of funding opportunities is further broadened by
state interest subsidy and guarantee programs.

12.2 The classification of the types of financing, characteristics
of certain financing forms

One of the pivotal points of corporate operation is financing, decisions related to financing. In Europe, credit
institutions traditionally provide the corporate sector with short- and long-term funds. In the United States
of America, direct funding from the money and capital markets is much more a part of the normal course
of business. The source of financing a company can be realized not only from outside, but also with internal
sources. We distinguish three types of internal sources:

« profit after tax,

» depreciation (amortization),

- sale of assets.

Among the three forms, the role of the after-tax result is clear. The company operates profitably — we
assume that this is not only an accounting result, but also reflected in the cash flow — and instead of paying
dividends, it invests the profit back into its operations. The form of financing is unrestricted, it can be used
for both current stock and investment financing, and the management of the company decides on the
method of use.

The role of depreciation in financing is perhaps less obvious. Fixed assets with a higher value (typically
buildings, vehicles, software) cannot be accounted for in one sum as an expense, they must be capitalized
and their value must be continuously reduced over the years and accounted for as an expense. From a
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financing point of view, the effect of this is significant: When pricing products and services, depreciation can
be calculated, costs and revenues can be balanced, so the return on investments is continuous.

A third form of internal financing is the sale of assets. In production companies, the role of tools is empha-
sized, so their sale is justified when they are exchanged for a better or newer tool. If the purpose of selling
assets is to satisfy the demand for working capital, then the operation of the company is not sustainable in
the long term.

The role and weight of internal financing is not clear among economists. From the owner’s point of view,
the goal is to increase the company’s value. Properly utilized internal resources — typically unpaid dividends
— increase the value of the company, but the fact that the owner can take dividends from his business is
also valuable. However, internal financing is not suitable for financing long-term investments, and we must
renounce the tax-saving function of debt. The “healthy” capital structure is unique for every company, which
is influenced by the scope of activities, positive net present value investment opportunities, as well as the
market environment and economic prospects.

There is no uniform, publicly agreed ratio for the development of the appropriate financing structure. In
all cases, a balance must be found between company growth and the size of the dividend payment, and the
ratio of external sources must be chosen accordingly. Among the external forms of financing, we will review
the following:

» bank loan/loan/lease,

- factoring,

» venture capital,

» bond issue,

- issuance of shares.

Of the external sources, the forms of bank financing clearly dominate, typically in the form of loans or
credits. We talk about a loan when the requested amount has already been disbursed by the credit institu-
tion, i.e. the amount is on the company’s account or, in the case of asset acquisition, the seller has received
the amount. In case of taking out a loan, the company and the bank agree on a credit line that the company
can draw on. For individual investments (e.g. construction), a loan is the most typical form of financing,
while for an asset purchase (e.g. a machine line) a loan is the appropriate option. Financial leasing is legally
no different from a loan agreement. Operating leasing, on the other hand, is similar to a rental agreement,
in the framework of which the asset is not included in the lessee’s accounting and the lessee returns the
asset at the end of the term. At the end of the financial lease, the asset typically remains with the company.
When we hear the word leasing, we primarily think of vehicles, but this form of financing can also be used
for production machinery.

Loan financing is a good solution for long-term projects. Of course, it is also possible to finance liquidity
problems with a loan (e.g. revolving loan), but in all cases the term of the loan and the purpose of the loan
must be harmonized so that the financing methods do not determine the operation of the company, but that
the financing needs are adapted to the operation of the company.

Another possible way to solve the temporary financing need is factoring. During factoring, we sell an
existing customer account to the factor house, of course in exchange for handling costs and interest. During
factoring, we can “bring” the payment deadline to an earlier date, so we get money sooner. Factoring is a
popular form of financing these days, there are companies that include the cost of factoring in the pricing
of their products and services, because they know in advance that their receivables will be sold. A common
objection to factoring is that it assumes a lack of trust between the buyer and the seller. The so-called “silent
factoring” provides a solution to this, where the company’s partner does not know that his account has been
soldlel,

The traditional meaning of venture capital financing and its implementation in our region differ signif-
icantly. In the classic sense, venture capital is private capital that finances start-ups and small compa-
nies with high growth potential. During the financing, the company receives capital, in return the venture
capital company receives a share of ownership, this capital has no interest, but a so-called exit value is deter-
mined. The exit can take place through a buyback by the original owner or a stock market issue. On the other
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hand, in Central and Eastern Europe, the state and European Union programs have a significant share of the
venture capital market, and the financing of start-ups and small companies is less important, high growth
potential is more important.

Financing through the issue of bonds and shares is not considered a traditional form of financing in the
region. With both forms of financing, the company reaches the capital market directly, no financial inter-
mediary is necessary, as in the case of bank financing. Bond issuance is similar to borrowing. The company
issuing the bond indicates what purpose it needs capital to achieve (it happens that there is no specific
purpose), how much capital it needs and how much interest it is willing to pay for it. The issued bonds
can be purchased by financial institutions (banks, investment funds, insurance companies, etc.) and private
sector players, typically private individuals through some financial service provider. A bond issue is attrac-
tive to the bond issuer if it can obtain funds at a lower interest rate than a bank loan. The bond is purchased
by market participants if it offers a higher interest rate than other financial products with a similar risk
profile. One of the disadvantages of bond issuance is that, due to the high costs, issuance is only economical
in large volumes.

Unlike the issue of bonds, the funds obtained during the issue of shares do not have to be repaid, the
capital raised in this way is part of the company’s equity. Risk capital is also part of equity capital, but there
is a planned exitl. Of course, the capital raised without the obligation to repay is not free, the “price” is the
transfer of ownership, so the existing owner gives up a significant part of his ownership share and, with it,
control. On the other hand, your company is evaluated on a daily basis and your ownership becomes liquid,
you can sell it at any time. One of the disadvantages of being on the stock exchange is the high degree of
transparency, which has deterred many potentially listed companies from going public. Similar to issuing
bonds, listing on the stock market can also be a suitable form of financing in case of a large size, this type of
financing is not an option for small and medium-sized companies.

Last but not least, the member loan is also a possible form of financing, which is halfway between internal
and external financing. On the one hand, it is external financing, because we keep the liabilities open and
the company is burdened with a repayment obligation (in the case of a capital increase, there is no repay-
ment). On the other hand, the existing owners of the company finance the company (perhaps from divi-
dends received from previous years). Technically, it belongs to external financing.

Digitization and FinTech also affect financing and shape trends®. Nowadays, crowdfunding is also
becoming commonplace, the different forms of which are close to different traditional forms of financing
(e.g. equity-based or lending-based). We can also mention microloans, which are currently primarily avail-
able to private individuals. Developments related to blockchain technology are also possible processes in the
field of financing. FinTech companies that have grown almost out of nowhere (e.g. Revolut, Wise) are also
developing very quickly. These processes make it difficult and encourage the actors of the credit institution
system to develop themselves and prefer digital solutions.

12.3 Special issues in the financing of agricultural enterprises

Modern agriculture is capital-intensive, and most of it can only be covered by loans. A drop in prices due to
an unexpected drop in demand can cause serious problems. Through the development of sales revenue and
income, the risk of production may adversely affect the producer. It is typical of the sector all over the world
that producers take out larger loans and encumber their existing assets with mortgages. The result of this
is that, as a result of unfavorable economic conditions, not only the economy goes bankrupt, but also the
producer (farmer) is placed in an existentially threatened position. The willingness of banks to extend loans
is also significantly influenced by the level of uncertainty associated with the activity in question.

One of the characteristic features of agricultural production is the long time of the product production
process. (10 months for winter wheat, 18 months for calves, 7-8 months for slaughter pigs). The economic
effect of this is that switching to another production process is time-consuming. A further economic conse-
quence is that the economic program must be drawn up and recorded significantly earlier before the start of
the production process.
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A third economic consequence is that the payback period of investments and current assets is signifi-
cantly longer than in the majority of industries. These characteristics are factors influencing the maturity of
loans, the size of the interest rate, and taxation as necessary.

Due to the relatively long duration of production processes, agriculture also adapts relatively slowly to
market conditions. By simply changing the amount of work, it is not possible to speed up the production
process and multiply the production processes as in industry. Due to the relative length of the agricultural
production process, the long-term economic objective and business comes to the forel9.,

Due to seasonality and the production cycle, the disadvantage of the business — even with a multilateral
production structure — is the additional cost resulting from the interruption of income continuity. As long
as the production process lasts, the costs (materials, wages, etc.) must be financed. Obviously, if this is done
with a loan, the interest is an additional cost. The coordination of sectors with different production cycles
and the multilateral production structure mitigated the disadvantage arising from the specific nature of
agricultural production (e.g. the continuous income of dairy farming covers the costs of wheat production or
pig fattening until the payback).

The peculiarity of the cycle, however, has significant agrarian political consequences. Farmers are not
always able to cover their expenses during the production period and their livelihood until sales from their
cash reserves. One solution could be a down payment from the customer. However, there is a need for a
credit system (green loan, mortgage loan, other short-term low-interest loans) that can resolve this issue.
Another solution is the payment of subsidies.

12.3.1 The practice of conventional financing by banks in the agricultural sector

The financing of agricultural enterprises is becoming more and more attractive for commercial banks,
as more and more financing schemes are appearing, which almost completely eliminate the risk of the
outsourced financial institution. While in the past, only the results of the enterprises served as “collateral” in
addition to overdrafts and liquidity loans, now temporary funds are provided at the expense of cash flows that can
be said to be fixed, such as area-based subsidies or goods placed in public warehouses.

Enterprises are characterized by low capital availability, risk avoidance and refraining from external
sources. The financial resources of SMEs are usually based on the owner’s assets. This greatly restricts their
growth opportunities and productivity. The subsidy policy of recent years has largely shifted the financing
of businesses towards non-refundable subsidies from the cohesion funds of the European Unionl. This
significantly distorted market decisions and investment structure.

When analyzing external financing and indebtedness, it is particularly important to take into account
the seasonality of the agricultural sector and the difference between the farming year and the calendar year.
According to the opinion of many agricultural experts, the current practice of credit institutions does not tolerate
the above characteristics of agriculture. The end-of-year data of agricultural enterprises usually do not reflect the
typical values of the agricultural enterprise, they are often worse from a management point of view than the
mid-year data, which are only very rarely taken into account by the current accounting and crediting prac-
tice, since they usually work with end-of-year datal’ll. The sowing-harvest and purchasing-selling cycle of plant
cultivation can differ significantly during the year, as a result of which different opinions can be formed about the
same agricultural enterprise at different times.

2006-2015. the level of indebtedness of individual farms was low, equity accounted for 78.3% of all resources on
average. Typically, smaller, mainly individual enterprises have a higher share of equity in relation to the total
balance sheet, while the amount of debt stock of cooperative enterprises is more significant, in their case the
share of equity is only 63.9%. One of the main reasons for the high equity ratio is that in the 1990s, the real-
ized income of the majority of agricultural enterprises was lower than the interest paid, so in case of higher
indebtedness, the losses suffered by the owners are increasing. On the other hand, in the low interest rate
environment of the 2010s, this remaining capital structure stands in the way of developments and invest-
ments. Those who develop only organically from a given year’s results will be at a competitive disadvantage
at the domestic and international level, since the increase in results resulting from increased efficiency these days
can more easily be higher than the relatively low loan interest rates.
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A risk management tool that helps agricultural producers insure against extreme environmental and
weather effects is essential for building effective long-term bank financing. This tool must be adapted to the
characteristics of the agricultural economy!!2.

On the other hand, the high ratio of short-term liabilities is disadvantageous in the case of the agricul-
tural economy, due to the relatively higher interest rates, and the shorter term than the production cycle
carries an interest rate environment and liquidity risk. Here, the basic tendency is revealed, according to
which the credit institutions - basically due to the poverty of their long-term sources and the additional
risks occurring in the longer term - were reluctant to grant long-term loans. Furthermore, despite the many
preferential loan schemes, the banks still use the simplest solutions to manage risks, so they set high risk
premiums and ask for unrealistic coverage from the players in the sector.

12.3.2 State involvement in the financing of agricultural enterprises (state-subsidized
loan programs)

The purpose of preferential financing schemes is primarily to give agricultural sectors with below-average
profitability (mainly animal husbandry and certain horticultural sectors) a chance for development and
breakthrough with the help of loans whose low interest rates also ensure the return on investments in the
case of agriculture and the food industry, on the other hand provide long-term working capital to the capi-
tal-deficient sector. In Hungary, the Ministry of Agriculture (FM) tries to ensure preferential financing of
the sectors basically with preferential loan schemes operated by the MFB, as well as with other agricultural
financing programs operating with budgetary interest and/or guarantor fee subsidies, which were supple-
mented by the Growth Loan Program launched in 201303,

Relying on this discounted toolkit, agricultural and food industry enterprises could benefit from the
following loan programs:

1. MFB loan programs

The common element of the agricultural financing programs operated by MFB Zrt. is the sectoral orienta-
tion, on the basis of which it is ensured that the funds of the program can only be used by the targeted group
of borrowers for the purpose defined in the conditions, and the preferential interest charged by MFB Zrt. it is
based on the difference in the market interest rate of the HUF. The credit programs charge foreign currency
interest on HUF loans, and if MFB Zrt. incurs losses, the central budget compensates the bank for these
losses based on an exchange rate guarantee agreement. In cooperation with the Ministry of Agriculture, MFB
Zrt.launched three loan programs in 2015 — MFB Agricultural Current Asset Loan Program 2020, MFB TESZ
Current Asset Loan Program 2020, MEFB Food Current Asset Loan Program 2020. With its working capital
loan programs, MFB Zrt. basically targeted three segments of agriculture: agricultural production (especially
increasing the competitiveness of animal husbandry), providing working capital loans to fruit and vegetable
producer groups and producer organizations, and increasing the competitiveness of the food industry. The
loan programs are considered to be one of the lowest-interest, state-supported agricultural working capital
loan schemes available on the Hungarian market.

2. Discounted EXIM constructions

The goal of Magyar Export-Import Bank Zrt. (Eximbank) and Magyar Exporthitel Biztosité Zrt. (MEHIB)
is to provide efficient financing and insurance schemes for Hungarian exporters. The bank and insur-
ance company, which operates within an integrated framework, performs its tasks in a joint organization
and appearance, under the name EXIM. EXIM strives to cover the entire vertical of export activities from
procurement to production to sales process support. With its export pre-financing products, Eximbank
provides financing directly to exporters for the period prior to export performance, and indirectly, through
credit institutions, in the form of refinancing loans. Post-export financing means the period that sets the
export performance in stone, creating an opportunity for the exporter to provide his customer with deferred
payment terms, while receiving the consideration immediately after the performance. Short-term loans
have a term of 6-24 months, medium/long-term loans have a term of 2-5 years.
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EXIM’s export promotion loans were primarily used by large and medium-sized enterprises. Within the
export promotion loans of large enterprises, long-term working capital loans dominated, but the propor-
tion of investment loans also increased. Among medium-sized enterprises, the share of long-term working
capital loans was outstanding. Small businesses primarily took out short-term working capital loans, while
micro-enterprises mainly used investment loans.

3.Széchenyi Card Overdraft
Free-to-use current account loan for companies working in the agricultural sector, with preferential condi-
tions, state interest and guarantee fee subsidies.

Advantages:

« state interest and guarantee fee subsidy,

- even without real estate collateral,

« fast and simplified credit assessment,

« can be requested at more than 200 points in the country,

« can be used for cash withdrawals and purchases by bank transfer or bank card.

The Széchenyi Card Program, which has been available to agricultural enterprises since 2011, also serves
to make the short-term financing of Hungarian agriculture more stable. The Agrar Széchenyi Kartya (ASZK)
Overdraft provides social enterprises, cooperatives and individual farms/enterprises (primary producers,
family farms) working in the agricultural and food industry with overdrafts on preferential terms, with state
interest and guarantee fee subsidies. Within the framework of the program, the Ministry of Agriculture
continues to provide an annual interest subsidy of 4 percentage points and an 80 percent guarantee fee
subsidy. As a result, the actors of the agrarian sector can obtain funds more easily with cheaper loans.

4. Growth Loan Program

NHP Hajra is a new sub-program of the Magyar Nemzeti Bank’'s Growth Loan Program, which aims to help
micro-, small- and medium-sized enterprises obtain loans to finance their new investments and operations,
and to help them overcome the economic difficulties caused by the coronavirus epidemic. Within the frame-
work of a new state-supported loan program with a fixed, maximum interest rate of 2.5% until the end of the
term, it is also possible to apply for an investment loan, finance working capital, pay wages, modernize or
replace an existing loan.

5.State involvement in the financing of agricultural enterprises (state-subsidized loan programs) in Croatia
From September 2019 onwards OTP, Privredna and Zagrebacka Bank as intermediaries for the implementa-
tion of the RDP Investment Loans for rural development provide investment loans for rural development.
The product is based on a shared risk model whereby the 5. State involvement institution provides the part
for 50% of the loan at 0% interest rate and the commercial intermediary bank adds the remaining 50% of the
loan at aninterest ratepreviously agreed between the loan applicant and the bank, which depends mostly on
risk factors and collateral offered. The minimum loan amount is fixed at EUR 5000 and each credit could be
disbursed within a period of 18 months after its approval. Grace periods are also foreseen, up to three years
(fiveyears for investmentsin orchards/vineyards)for eligible costs as indicated in specific sub-measures of
the RDP.Receiving of applications for funding started in September 2019 and it is yet early for providing
datal™,

12.4 Specific risks in the agriculture and in the food industry and their
management with financial instruments (insurances)

Among the agricultural risks, the weather-related risk is of particular importance, as the probability of
extreme weather conditions increases every year as a result of climate change. A harmonized agricultural
risk management system has not yet been developed in the European Union. Therefore, Common Agricul-
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tural Policy I. and II. pillar and in accordance with the regulations governing state subsidies, individual
member states use different risk management tools.

Yield fluctuations related to extreme weather are much larger in Hungary than in other Western Euro-
pean countries, which is why Hungary uses a wide range of risk management tools. In this chapter, among
the agricultural risk management techniques, the possible methods of crop insurance and the intensity of
state subsidies related to them are presented!’s],

1. Subsidies related to crop insurance in the European Union

Support for agricultural risk management first appeared in the European Union’s Common Agricultural
Policy in 2007. In the beginning, harvest damage mitigation was available in the fruit and vegetable sectors
and in the national wine programs. After that, Article 68 of Regulation 73/2009/EC extended the possibility
of damage mitigation to all agricultural sectors from 2008, but only France, Hungary, the Netherlands, and
Italy applied it. In addition to the development of the damage mitigation system, since 2012 in Hungary,
support for insurance premiums has also become available to agricultural producersi®, Hungary used
this fee subsidy in the period 2012-2014 based on Article 68 of Regulation 73/2009/EC, and in 2015 it was
financed by the central budget as a group exemption subsidy. From 2016, farmers can apply for rural devel-
opment support based on the Rural Development Program”.,

The Common Agricultural Policy II. In addition to the support of the mutual risk management fund and
premium support for agricultural insurance, the income stabilization tool appeared as a new element in
its pillar. The analyzes for the period 2014-2020 show that Italy is the only member state that will use all
three instruments, all of which account for more than half of the resources planned at the EU level (1,590.8
million euros). Stabilizing the income of Hungarian agricultural producers is crucial from the point of
view of agricultural production. In addition to the insurance premium subsidy, Hungary will introduce the
income stabilization tool in the future, with which the risk management system will be extended to live-
stock producers as well. The latter tool will provide support to livestock farmers who suffer a loss of income
of over 30 percent[18,

In the 2014-2020 period, Hungary earmarked 95.3 million euros for agricultural risk management subsi-
dies provided on the basis of rural development programs. Only Italy (1,590.8 million euros), France (600.7
million euros) and Romania (200 million euros) planned more than this amount, of which Romania is the
only country that does not use the insurance premium subsidy tooll°l,

2.Crop insurance schemes in Hungary

Agricultural insurance accounts for 2.85 percent (HUF 10,956 million) of non-life insurance premiums in
Hungary, of which 87 percent is the insurance amount related to agricultural crops. Currently, in Hungary,
producers can choose from 4 types of crop insurance schemes to manage the risks inherent in crop cultiva-
tion.

In the case of the so-called traditional crop insurance scheme, the insurance companies reimburse even
in the event of a 10 percent drop in yield. In this case, the farmers’ share of the risk is small, so no state
support can be granted to them.

In accordance with the construction of subsidized insurances determined on the basis of the rural devel-
opment program, each insurance company develops the scope of premium-subsidized insurance offers.
An insurance scheme is eligible for support if the insured event is associated with a decrease in yield of
more than 30 percent per plant crop at plant level. So, in this case, the farmers’ risk-taking covers the 30
percent loss of yield, for which they are entitled to state support. Comparing subsidized and non-subsidized
schemes, it can be concluded that the essential element of the subsidy lies in the fact that the risks assumed
by the insurance companies are lower. Thus encouraging insurance companies to take risks. In addition, in
exchange for state support, the farmer must undertake to waive the claim for damages up to the extent of a
30 percent loss of yield.

The state-supported insurance schemes can be classified into 3 groups (“A”, “B”, “C”) based on different risk
assumptions and crops. For the financing of Rural Development Program No. 17.1.1 (“Subsidy for agricultural
insurance premiums”), Hungary has set a budget of HUF 23.7 billion until 2020. The support framework
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covers all three premium-subsidized insurance plans (“A”, “B”, “C”), however, the support rate differs for each
plan. In the framework of the Rural Development Program, the financial settlement of the fee subsidy is done
afterwardsl?0l, Therefore, as a first step, insurance companies create insurance plans that comply with the
regulations of the support program (“A”, “B”, “C”). After that, the producer selects the types of risk for which
he wants to take out insurance, and then they determine the construction suitable for his sowing structure.
After the conclusion of the contract, the producer can indicate the type of subsidized insurance scheme (“A”,
“B”, “C”) in the uniform area-based support application for each plot. Based on the submitted application,
the Agricultural and Rural Development Support Department keeps records and checks the correctness of
the data. The condition for eligibility for the subsidy is that the producer pays the insurance premium in
full to the insurance company by September 30 of the given year. Both parties must inform the Department
of Agricultural and Rural Development Support about the fact of equalization. The financial arrangement
of the support takes place after the payment of the fee for the entire year. The value of the subsidy is a fixed
proportion of the insurance premium, which varies by type. Its maximum rate is 65 percent, but due to the
annual subsidy frame, the actual rate may differ from the planned one. A decrease in the intensity of “B” and
“C” type insurances, the reason for which is the different degree of risk-taking associated with the scheme.

3.Plant insurance risk elements and fee calculation
Plant insurance plans can be distinguished based on the insured risk elements. It can be linked to ice
damage, flood damage, frost damage, storm damage and sand damage for insurance events, both separately
and combined. In Hungary, there is a particularly high probability of frostbite damage, which mainly occurs
during the growing season of cultivated plantsf2l,

Insurance companies classify individual plants into different risk classes. Thus, for example, the lowest
risk is green fodder, medium risk is winter wheat and high risk is vegetables and fruits. The insurance
company assigns fixed rates to these risks (the higher the risk, the higher the rate).

When calculating the premium, the insurance companies use the data specified by the producer. The
producer must indicate how much yield he expects and what unit price he wants to sell the product at
maturity. The so-called insurance amount is formed as the product of this expected yield and the market
price, i.e. the producer has this amount of insurance. This insurance amount is weighted by a rate (%) deter-
mined based on the risk classification of the plant. Thus, in the end, the insurance premium to be paid by
the producer is formed as a product of the premium and the insurance amount. The rates are in line with
the probability of occurrence of weather hazards in Hungary, as the insurance company charges the highest
multiplier in the case of ice damage that poses the greatest risk. It is somewhat lower in the case of storm
damage, and a negligible fee is associated with fire damage.

4. Types of subsidized crop insurance

Type “A” plant insurance provides joint coverage for all risks, which includes insurance events such as hail
damage, drought damage, flood damage, frost damage, cloud damage, storm damage and fire damage. In
these constructions, those arable crops that have a significant sowing area in Hungary (corn, wheat, autumn
cabbage rape, barley, sunflower) can be insured. The other two types contain fewer elements of danger than
this extensive coverage.

In the case of type “B” and “C” insurance schemes, only ice damage, storm damage, winter frost damage
and fire damage are considered insured events. In the case of types “B” and “C”, the range of insured events
is the same, only the range of insurable plants differs. In addition to field crops, a significant part of plan-
tations and vegetable crops can be covered with type “B” insurance. Type “C” is available for all plants that
cannot be provided in “A” or “B” construction.

12.5 Alternative financing models in agriculture

We have seen and still see well-functioning units, communities, and societies, the transformation of these
continuous changes can be easily explained by technological progress, but the immoderate pursuit of indi-
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vidual interests is less so. Not only in agriculture, but in many other economic and management areas, we
can find the emergence of the need for sharing and cooperation.

The development dynamics of the agricultural and food sector is even more unique due to its exposure
and characteristics. The agricultural and food economy is the basis of our past, our present and our future,
which without community and cooperation turns into meaningless land use, which only serves to increase
the wealth of the capitalists (owners)?2. The development of technology brought with it a significant reduc-
tion of the workforce within the sector and the organization of collaborations exclusively on a market basis.
According to a Hungarian survey, three reasons for staying away from cooperation can be identified in the
sector: “Fear of commitment, dependence”; “Excessive view of the organization on the individual economy”
and “Previous bad experience”.

At the same time, we feel that the lack of cooperation results in economic problems such as unbalanced
income distribution, market dominance independent of expertise and competitive disadvantage.

Can we find a good solution to eliminate this? In fact, we are looking for a model that is able to forge an
advantage from cooperation for all actors and, by prioritizing common interests, can bring about the maxi-
mization of individual benefits.

As a practical example, we have dozens of community-based organizations in Hungary. Today, commu-
nity farming is a personal collaboration between producer and consumer, in which the risks, responsibilities
and fruits of farming are jointly shared in a regulated manner in a long-term agreement.

In practice today, this means that the farmer undertakes to produce for the members of the community
throughout the year, while the customers undertake to receive the crops in exchange for a flat fee. Designing
and financing the system is a big challenge from the part of the participants. However, nothing proves its
importance better than the fact that, from 2017, substantial amounts of support became available for the
development of the systems.

Let’s review the factors that form the basis of today’s collaborations.

12.5.1 Community farming

The literature links the emergence and rapid development of the sharing economy to the 2008 global fi-
nancial crisis!®! and named the following four factors that drive the development of the sharing economy

(Figure 2):

Figure 2. Factors driving the creation and development of the sharing economy
Source: Gansky (2010) following Kapovits (2016)
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No one disputes the raison d’étre of the factors, but it is difficult to identify their meaning. Maybe the XXI.
The reason for the development and spread of the sharing economy can be found among the achievements
and events of the 20th century, which can also be found in the definitions of the community economy.

The sharing economy is a business model that is based on the sharing of resources between individual
players, and they access these through peer-to-peer services. The essence of the phenomenon can be under-
stood in the fact that those tools and assets whose utilization is inadequate or not maximal become salable
resources. It is based on C2C (customer to customer), i.e. a sales chain established between consumer and
consumer, where the aforementioned goods and services are shared by consumers[24 23,

In another formulation, the community economy can include four types of activities: reuse of products,
better utilization of fixed assets, exchange of services and sharing of productive assets. In essence, it aims at
the accessibility of unused resources, which includes information.

Based on the numerous definitions and good working examples, the characteristics of the community
economy can be summarized as follows:

» Users share their resources.

« On-demand, i.e. the user can satisfy his consumption needs through the services — when they arise, he

pays for the use depending on it.

» The users are members of a community, the degree of trust is high even without acquaintance.

« Sustainability — through cooperation and sharing, cost reduction can be achieved, which, by reducing

the demand for new products, also results in the reduction of environmental pollution caused by
production.

What makes the cloud organization created along the lines of community interests work? Digital plat-
form providers match supply and demand for a fee. The service provider does not appear as an actor during
the conclusion of the business, thus it is possible to conduct on-demand and P2P transactions. Among social
services, the user pays for the use of the device and there are no maintenance costs. The basic services can
typically be used for free or with a fixed monthly fee, in connection with which premium functions can be
requested for a certain surcharge from the individual digital platform providers. The continuous transforma-
tion and development of the forms and spaces of communication naturally gives a changed interpretation to
the community economy. Social networking sites, e-commerce, and chatbots all brought the development of
new business models primarily in the last 10 years. P2P type transactions organized on the basis of commu-
nity management can also be used very well to establish alternative retail channels in the food market(2el,

How can agriculture and the sharing economy be connected? Agricultural collaborations and the sharing
economy are not tied to a specific form, rather the technology for information exchange is necessary for
(more) efficient use of unused resources. We can find many examples of this in the cooperation of local
communities and the philosophy of operating local funds. When learning about domestic and international
good practices, such as the Swiss WIR or the German Chimgauer, it is actually the exploitation of local
resources and potentials that drives economic actors, resources and the local money system(?”.,

12.5.2 Cooperative models

Today, around 1 billion members are registered in the cooperative movement worldwide. According to ICA’s
estimate, cooperatives directly or indirectly play a role in the livelihood of nearly 3 billion people, and are of
decisive importance in the economic and social life of local communities(28],

In the period following the regime change, cooperatives lost their credibility to a significant extent (in
2003, the number of cooperatives was over 2,000, but in 2017 only 574 agricultural cooperatives were active),
so that a new word had to be found for the names of any cooperations that might be created, so that they are
not create a sense of collective farm-model cooperatives in society or in the members participating in the
cooperation!?,

From the point of view of cooperative theory, experts name three market failures. These are oligopsony,
information asymmetry and limited bargaining power. In the case of oligopsony, the small number of buyers
present on the market worsens the producer’s bargaining position. If the producer is faced with asymmetric
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information, he cannot enforce the quality differences of the products in the price. Limited bargaining power
arises in the case of typically specific assets, investments, and the perishability of products. In this case, the
producer is also forced to accept the price offered by the buyer. In reducing the risk caused by these factors,
cooperative cooperation plays an important role and vertical integration represents outstanding efficiency,
because in this case production, processing and commercial activity are also in one hand®°!,

Knowing the particularities of the sector, therefore, in this type of cooperation:

» The frequency of transactions helps companies to realize transactions within the framework of internal
coordination by establishing a management structure.

» The characteristics of production factors can encourage internal coordination between companies.
The characteristics of the physical and intellectual production factors appearing in agriculture have a
prominent role in the appearance of transaction costs and their extent. The tools related to carrying out
agricultural activities (e.g. processing, soil cultivation, transport) can be very special, so there is only a
specific demand for these tools, i.e. their market is special.

« Uncertainty, such as exposure to weather, is present to a large extent, which appears as a transaction
cost.

During the past 30 years, the agricultural and food trade system of Central and Eastern European coun-
tries has undergone significant changes. The previous, mainly community- and state-owned structures were
suddenly replaced by sales systems basically organized on a market basis. Compared to Western countries,
this change took place much faster and more aggressively, which posed a significant challenge to domestic
actors.

Privatization and the disintegration of the previously existing protection structures gave way to the
rise of mainly foreign-owned retail and discount chains. This can be attributed to the fact that during this
period there was a strong price competition among the market players, with which many companies could
not keep up. This favored the expansion of large, capital-rich foreign multinational companies and greatly
contributed to the development of the current sales structure. In the period that has passed since then,
there have been several attempts to create purchasing networks and cooperatives bringing together farmers
(e.g. HANGYA, TESZs, etc.) The attempts have often failed, since the retail system was no longer organically
organized as a result of privatization can be attached to these structures. Without adequate sales channels,
the farmers became vulnerable to the processors and large food chains, which in the meantime were mostly
in foreign hands.

51% of Hungarian business units do not participate in any kind of cooperation, despite the fact that both
the European Union and Hungarian decision-makers have become aware of the importance of the creation
of cooperatives in improving the ability of producers to assert their interests. organized cooperation initia-
tive, which could be a long-term solution to the problems of small producers,

12.5.3 Local money

It is difficult — perhaps impossible — to give an accurate estimate of the range of local currencies operating
around the world. The vast majority of these are present in the most economically and financially developed
regions, primarily in Europe and North America.

The biggest advantage of the introduction of local money can be seen as the boom in local trade and
economy, and the rise in the economic performance of the given regions. Typically, local money is backed by
a stable economy and a strong banking background, and its use consolidates local production and consump-
tion, thus helping to keep local resources in the region.

Issuing local money means that we issue local money backed by collected money. Local money is an
economic and not a legal term. The scope of community funds is a broader concept. The key to their oper-
ation is keeping the interests of the community in mind, in which money only plays an intermediary role.
The economic actors see the satisfaction of local needs as their primary task, and their customer-supplier
relationships are also predominantly outside the community. In fact, it means the creation of a settlement
system in which local currencies only partially fulfill the function of national currencies(2.
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The value measurement function, which is the expression of the value of a good or service, is fulfilled in
all local monetary systems. Territorial limitations may arise, i.e. local funds can only be used in the specified
community and at specified acceptance points. The traffic tool function, which is supposed to carry out the
exchange, is also subject to territorial and voluntary limitations. No one can be obliged to accept local money,
nor to pay debts solely in this, as one of the basic requirements of these systems is the voluntary nature. The
payment instrument function - the temporary or permanent separation of goods and money circulation - is
technically possible in all systems.

The limited nature of local money and its economic importance are mainly shown in the function of a
means of accumulation. The essence of these systems is that they were not basically created to generate
savings, but, on the contrary, to boost traffic at the local level(33,

Additional functions are also attributed to community funds, such as money circulation constraint, terri-
torial interest protection, community wealth accumulation, etc.

Let’s take a look at two European success stories from among the many functioning community money
systems:

One of the best known is the WIR (Wirtschaftsring) system, which has been operating in Switzerland
since 1934. WIR Bank, which was established in 1934 as WIR Cooperative and today manages the world’s
most successful complementary currency system in Switzerland. The WIR system was primarily aimed at
stimulating trade between small and medium-sized enterprises. Its importance is confirmed by the more
than 60,000 partner organizations that are active members of the system. Its importance is also shown by
the fact that, in addition to the Swiss franc, their national currency also has its own currency code (CHW).

The essence of WIR is the “mutual settlement circle”: in exchange for the products and services put on the
market, the participants receive credit from the other members with which they can buy the products and
services of other members. The participants who trade with each other form a kind of debtor community,
where the members of the community stand in for each other’s negative balance.

WIR Bank, as a third party keeping records, offers companies an additional currency in addition to the
national currency. The WIR money substitute exists only in the form of currency and is issued when a WIR
investment loan is granted, which can even be a structure consisting of a Swiss franc and WIR.

WIR loans in local currency only bear minimal interest, as WIR deposits are interest-free, so the bank
does not incur any expenses. From the low loan interest, the bank can cover its administrative costs, the
necessary reserve formation, and the dividend to be paid to members. Another consequence of the lower
interest rate, in addition to lower burdens, is that it provides a higher turnover rate for the WIR compared
to the Swiss franc. The “WIR franc”, which is equivalent to the Swiss franc, is not suitable for paying taxes
and public services, but it can be used for business expenses, capital investments, employee payments and
personal expenses.

Chiemgauer was established primarily for non-profit purposes, primarily to support education and
research. When operating Chiemgauer, environmental protection and research are priorities, not economic
interest. Chiemgauer — in contrast to WIR — is a redeemable money substitute, so every Chiemgauer is
backed by euros.

Accordingly, the coupon system was created and issued in the form of a non-profit organization. The aim
of the initiative is to create an educational area that contributes greatly to the sustainable development of
the region through special projects such as student companies, trainings, professional consultations, events
and information. Through this, the concepts of environmental awareness, knowledge and economic benefit
are intertwined for the people living in the region.
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Fierce competition in today’s global markets and increased consumer expectations have forced companies
to invest and focus on relationships with their customers and suppliers. Contemporary managerial thinking
advocates the cooperation of business partners and responds to customer needs as an additional incentive
to a successful competitive strategy.

One of the critical factors in AFSC is how to ensure fair cooperation between stakeholders and at the
same time pay attention to economic, environmental, social, organizational, marketing and safety factors
and responsibility towards companies, consumers and societyll. Managers in production and retail and
managers of agri-food companies are becoming aware that successful coordination, integration and
management of key business processes and quality cooperation of all stakeholders in the supply chain will
ultimately determine their competitive success.

One of the goals of the supply chain is that companies do not view each other individually, but as members
of a competitive network in which more companies are involved in creation of value. This goal can only be
achieved through the cooperation of all participants in the supply chain, because the network has a compet-
itive environment that brings benefits to all stakeholders and strengthens the supply chain. That is why it is
important for the supply chain to integrate individual members and companies in the network in order to
achieve the greatest possible benefits for members of the supply chain through cooperation!2.

All participants in the AFSC should make efforts to improve the functioning of the chain, especially
in terms of quality, competitiveness, pricing, requirements for absolute safety of agri-food products and
the interrelationships between members of the chain (trust, communication, knowledge exchange, loyalty,
etc).

13.1 Integration and collaboration in Agri-food Supply Chain

In economics, the term integration means the merging of individual business partners and processes into
an organized system for better joint market performance that will reduce costs, increase competitiveness
and success of each business partner. Collaboration is a process in which several people or businesses come
together (integrate) to do a job or activity, sharing tasks and roles, helping each other and coordinating
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efforts to achieve a common goal. This implies cooperation that includes partnership, joint leadership, risk
sharing, co-decision, ie a closer and more intensive relationship, equality and commitment. Here are some
definitions of cooperation in supply chains:

Mentzer et al.B! “Supply chain cooperation” means “a business process in which collaborating partners
work together to achieve common goals that are mutually beneficial to partner companies”.

Humphries and Wilding!4! argue that cooperation means “working together to bring resources together to
achieve effective operations in line with the strategies and goals of the parties involved, resulting in mutual
benefits”

According to Simatupang and Sridharan®, supply chain cooperation is defined as “two or more chain
members working together to create a competitive advantage by exchanging information, making joint deci-
sions and sharing benefits derived from greater cost-effectiveness and end-customer needs. himself”.

Within the AFSC, there may be different levels of cooperation (vertical cooperation, horizontal coopera-
tion, internal cooperation, external cooperation, which in turn can be downstream or upstream, etc.). The
quality of cooperation will depend on many factors: product characteristics, business relationships and
business processes, number of chain stakeholders, supply chain complexity, supply chain position, informa-
tion exchange among chain stakeholders, mutual trust, etc.

In supply chain management, it is important to achieve the appropriate level of integration and coopera-
tion between the partners in the chain, since the success of each individual entity in the supply chain does
not depend solely on itself, but on their joint market presence. In order for a business to be successful, each
member must gain an appropriate level of trust in other members and accept the fact that he is dependent
on the business of other members in the supply chain.

According to Danil®), cooperation can be considered in three forms:

1. transactional cooperation: this includes simple communication and data exchange between partners;

2. cooperative cooperation: this includes partners who share data and processes and set common supply
chain objectives; and

3. cognitive cooperation: this requires a higher level of involvement, as partners work together in joint
planning and decision-making and develop a relationship of mutual trust and interdependence.

In order to achieve the objectives of the AFSC, it is important that all members of the supply chain are
integrated and work together because the supply chain is “strong” only as the weakest link in it. For example,
if a member of the supply chain does not comply with legal regulations and standards, it affects all partners
because there is a decline in the reputation of customers and the publicl.

13.1.1 Vertical and horizontal collaboration

When we talk about integration or cooperation in agri-food supply chains, cooperation can be horizontal
and vertical. The type of cooperation will also significantly affect the supply chain management(8 9.

1. Horizontal cooperation — this type of integration is characterized by the cooperation of organizations at
the same channel level, usually under the leadership of one of the participants. This means integrating
several companies that produce the same types of products or the same level of production processes
along the supply chain (eg different farmers integrate into a cooperative). It can also be a question of
uniting mutual competitors. Frequent examples are joint distribution in individual markets where
individual companies do not have enough resources to develop a quality distribution channel on their
own. Two or more companies at the same level join forces to create new market opportunities. Compa-
nies combine their capital, sales teams and expertise, production potentials, marketing resources and
thus achieve more than they would achieve individually. In this way, producers, retailers or any other
participants from the same economic level can come together.

2. Vertical cooperation — consists of connecting different stakeholders (eg agricultural producers, proces-
sors, retailers) who act as a single system, but the participants are not at the same economic level.
Individual participants from different economic levels come together to improve their own business
and stand out from the competition. Vertical supply or value chain integration requires farmers, food
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processors and food retailers to develop and maintain close and sustainable business relationships
with each other. Full vertical channel integration will mean that one member has mastered all parts
of the channel from producer to consumer. A higher degree of vertical coordination introduces more
complex relationships among chain stakeholders and increases the level of interdependence among
them. However, at the same time, vertical cooperation leads to greater coordination between, for
example, farmers and food processors, which results in improved economic performance. The quality
of agri-food products must be maintained at all stages of the supply chain from receiving production
to the final consumer. As a result, agri-food supply chains are more intensively vertically coordinated
than other supply chains. This is especially true of organic production chains. Based on research
conducted in the German agri-food chain in two different phases (farmer-processor and proces-
sor-trader) and two different types of relationships (formal and informal), Reynolds et all% conclude
that effective communication, personal connections and equal the distribution of power between
customers and suppliers is a key determinant of sustainable vertical business relationships. The rele-
vance and meaning of the determinants differ at different stages of the supply chain and in formal and
informal types of relationships.

It should also be noted that contracts between farmers and processors are an instrument that supports
a strong production link between the two phases of the chain, allowing for a greater degree of vertical coor-
dination. The integration of the agricultural sector and processing should be strong, because the processor
must be sure of the origin of raw materials and the fact that agricultural production is in line with the set
standard of the production process. The supply chain of fresh produce is mainly linked by contract, and in
the relationship between primary farmers and processors, contracts are more frequent!!l, Supply contracts
allow for a greater degree of vertical coordination, including greater interaction between chain stakeholders,
because the set of rules is fixed (delivery schedules, pricing and product characteristics), thus improving
traceability, quality assurance and security of supply to end consumers. In addition, processing companies
purchase raw materials mainly from national, regional and local markets, facilitating vertically coordinated
production. Contract agriculture can also bring significant benefits to farmers. With a reasonable contract,
the farmer gains customer confidence, a fixed price (reducing the risk of price volatility), contracted loan
terms and reduced marketing costs. In the medium to long term, ‘contractual relations’ and vertical coor-
dination can lead to better relations and positions of interdependence. However, small farmers who do not
have enough production volume to sell directly to the buyer find it difficult to find their place in such a
partnership.

Vertical cooperation between food chain stakeholders is influenced by several factors: complex interac-
tion between stakeholder strategies (eg processors and traders), power asymmetry between upstream and
downstream companies, supply chain constraints (eg farmer-trader) and types of chain management struc-
ture supply!2l.

Since cooperation is based on relationships, whether at the interpersonal or organizational level in the
context of supply chain management, there are also intraorganizational or internal cooperation, which
refers to cooperation within organizations and interorganizational or external cooperation, which refers to
the cooperation of all members in the supply chainl3. Vertical collaboration includes collaboration with
customers and suppliers and collaboration within the organization. Horizontal cooperation includes coop-
eration within the organization and its entities, but also external cooperation with competitors and other
organizations. Internal collaboration refers to the organization’s culture of collaboration (for example, the
existence of elements of trust and commitment). External downstream cooperation includes customer rela-
tionship management, while external upstream cooperation includes supplier management. There may be
different levels of relationships within a supply chain.

Cooperation in the context of inter-organizational relations is very important, because when it comes to
developing the quality of relations between companies or supply chain stakeholders, it is crucial to achieve
the prerequisites for successful cooperation, including trust, because without trust between business part-
ners, partnerships can not be successful.
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13.1.2 Prerequisites for collaboration and relationship quality

Due to different product characteristics (fresh, processed food) there are different AFSC relationship struc-
tures (eg farmer-processor; farmer-trader, processor-trader, etc.) or forms of governance that significantly
affect the quality of cooperation and relationships. In the case of AFC, both business relationships (e.g., price,
cost, and market) and social relationships (e.g., local connections, trust, and friendship) are considered vital
to its success!,

Close cooperation can help reduce business uncertainty and risk and achieve better performance for each
stakeholder and the entire supply chain. In order to achieve this, it is necessary to achieve certain prerequi-
sites for quality cooperation.

Wilding & Humphries®! list ten attributes that foster supply chain collaboration: reliability, long-term
focus, communication, stability, win-win, trust, willingness to compensate, personal relationship, creativity,
and C3 (collaboration, cooperation, and coordination). Bezuidenhout et al.l'él believe that a lack of attributes
such as reliability, trust, good personal relationships and communication cause fragmentation, opportunism
and a desire for excessive control of individuals in the chain, and that reciprocity and communication are
key strengths of the system. In his research, Ajil'” singles out four key variables for building relationships:
satisfaction, trust and two dimensions of commitment — commitment to continuity and commitment to
support. Schulze & Spiller’8 in researching the quality of relationships in the German pork sector, also
argue that relationship quality must be conceived as a construct that encompasses satisfaction, trust, and
commitment.

In business cooperation, the failure of either party seriously affects the performance of the other party. The
human element within the supply chain partnership is extremely important for the partnership to function,
so changes in organizational culture and behavior are necessary in creating a quality of cooperation in the
supply chain. Cooperation is vital to empowering small farmers, especially those in communities with low
socio-economic status. As key stakeholders in the AFSC, farmers typically have limitations in business skills,
aspirations, and systematic thinking, so they often focus heavily on their business rather than creating an
integrated collaborative system. Conflicts and misunderstandings can be minimized by understanding
and managing the factors, ie the preconditions of quality cooperation in partnership in AFSC. Accordingly,
several key prerequisites for quality cooperation in the AFSC shown in Figure 1 will be explained in more

detail.
H Information
,\ / sharing

Prerequisites for
collaboration
and relationship

AN
Resource
ﬂ sharing

Transparency

Figure 1. Key prerequisites for quality cooperation in AFSC
Source: Author’s work
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1. Trust

Trust is a central component of AFSC management and only in this way can the food supply chain be
successful. Trust is an important strategic condition and one of the main factors that can improve or limit (in
case of mistrust) successful cooperation in the AFSC. In the agricultural sector, trust is more important for
small and medium enterprises, which are characterized by the existence of personal relationships between
business partners/l 20],

There is no single definition of trust and different authors distinguish different forms of trust in business
relationships. Eg:

Trust is considered to exist if ‘one party believes that the other is fair or well-intentioned”2.,

Trust can be seen as the opposite of opportunism in business relationships. Therefore, trust is defined as the belief
that a business partner can rely on the fulfillment of its obligations in a situation involving risks and vulnerabili-
ties!22],

In operational terms, ‘trust’ refers to the belief that the other party is honest and fair and under no circum-
stances will it intentionally do anything that would damage the relationship. Quality cooperation, trust and
commitment are important prerequisites for food quality as one of the important indicators of the success
of the agri-food supply chain/23!,

Laeequddin et al.?4 noted that there are three key perspectives on trust in supply chain relationships:

1. Characteristic trust — deals with factors such as perception, reliability, credibility, commitment, honesty,
goodwill, honesty, good will and emotions, etc.

2. Rational trust — deals with factors such as relationship economics, dynamic partner capabilities and
technology adoption.

3. Institutional trust — deals with factors such as control mechanisms between supply chain members
through legal frameworks, commercial law, contracts, agreements, bank guarantees and insurance.

In order for trust among business partners to develop successfully, certain preconditions of trust must
be met. Different literature shows different prerequisites of trust within the AFSC. Thus Batt/®! identifies
perceived honesty, credibility of information, reliability of promises, relationship satisfaction, compatibility
of goals, and relationship investment as factors that build trust in the fresh food chain. Puspitawati et al.l26l,
list eight predecessors of trust in AFSC: communication, price transparency, price satisfaction, price quality
ratio, joint problem solving, partner reputation, dependence and flexibility in the relationship. Numerous
authors agree that the most important determinants of trust in AFSC are the quality of communication
achieved by the frequency of communication and the quality of information, together with a positive expe-
rience of cooperation!!® 27. 28], Trust can be based on “contractual trust” contracts, on the capabilities and
knowledge of the business partner “trust of competences” and on the willingness and commitment of the
other party “trust of good will"29],

The higher the level of trust between the partners, the more likely it is to develop long-term cooperation.
After developing a high level of trust, quality cooperation, good communication and strong personal rela-
tionships between the partners, the parties begin to engage in activities such as joint product development,
co-investment or the development of innovation capacity3°l.

2.Communication

Another important category of cooperation and one of the prerequisites for trust is communication between
business partners. Effective and efficient communication is a prerequisite for quality cooperation!3l.
Through continuous and honest communication, supply chain problems can be avoided and solutions can
be found more easily, which greatly simplifies and improves cooperation among supply chain members!32.,

3.Information sharing

The exchange of information is a key feature in the category of cooperation, as the exchange of information
not only reduces uncertainty among business partners, but leads to better efficiency, flexibility and faster
response of the entire supply chain?. This includes, in particular, sensitive strategic and tactical informa-
tion about the company, such as demand forecasts and sales strategies, which the focal company shares
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with its supplier33. Lack of information within supply chain partners leads to increasing fluctuations in
demand upstream in the supply chain/®4. As a result of frequent information exchange, processes within the
supply chain can become more efficient, savings can be achieved and costs can be reduced, thus avoiding
the bullwhip effect, ie extreme changes in the amount of stock from the end to the beginning of the supply
chain. which is caused by a small change in supply chain demand.

4.Sharing of resources

Resource sharing is also one of the subcategories of collaboration and differs from information sharing in
its physical nature. While the latter refers to the sharing of data and information, the sharing of resources
between supply chain partners involves the sharing of physical, financial, human and organizational
resources], Through collaboration, companies can pool their resources and create a sustainable compet-
itive advantage. However, companies not only share information and resources with each other, but also
share risks if they work together successfully. As a result, supply chain members alleviate uncertainty.

5. Transparency

Transparency between supply chain partners improves communication within the supply chain and
increases the exchange of information, which can lead to successful cooperation and improve overall
supply?¢l. Transparency is particularly important in the case of pricing, as customers have high demands
that their suppliers can communicate price changes as quickly, comprehensively and up-to-date as possible,
in order to reduce uncertainty and achieve better planning securityl3l. This strengthens the bond between
the partners and can lead to trust. If there is close cooperation between supply chain partners, mutual
support can be expected in improving and further developing inter-company relations, as well as further
product development®7,

6.Commitment

Commitment or commitment reflects the organization’s faith and commitment in maintaining and
improving relationships with partners to work together to create value in the long run. Like trust, it is one
of the most critical behavioral factors for successful cooperation in the agri-food supply chainf®®. Trust and
commitment lead to the creation of loyalty in relation to a business partner.

In addition to the previously mentioned and described factors that enhance cooperation between partners
in the supply chain, there are also those that can negatively affect the development of cooperation, such as
excessive use of power and opportunism.

1. Power

The power factor speaks about the ability of a person or organization to influence the behavior, decisions
and actions of others by shaping parameters in cooperation and leading the direction of partnership39.
Power can also be used to determine pricing, inventory, operations, supply chain structure, and distribution
of information in the supply chain. The more powerful the organization, the more it will be able to influ-
ence the types of information shared, the recipients, and the sharing mechanism in collaborative activities.
However, the power function should not be used to exploit weaknesses, but to support and help find better
ways to solve partnership problems, increasing mutual benefits and competitive strategies(ssl,

2.0Opportunism

Opportunism is a risky situation in which companies and individuals seek to take advantage of the situation.
In inter-organizational relations, opportunism occurs when one or more parties exploit the vulnerabilities
of other parties in search of their own unilateral gain at the substantial expense of other parties and/or the
relationship as a wholel9l, It is a search for self-interest, which lacks honesty. Hobbs!! states that the risk of
opportunism increases in certain situations in supply chains, where the bargaining power of the chains is
not evenly distributed. For example, when there are only a few buyers of products from many suppliers, as in
most agricultural products in rural areas, the bargaining power of producers may be limited. Therefore, there
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is a high risk that customers will act opportunistically. Some examples of opportunistic customer behavior
(e.g. trader) are: the trader controls all information and does not share it with producers, the trader does not
treat his supplier fairly and honestly, ie as an equal partner in the supply chain, the trader does not care
about the supplier’s welfare their interests and well-being, etc. The lower the opportunism of the supply
chain partners, the greater the trust in the entire supply chain network.

13.2 Agri-Food Supply Chain performance measurement

Cooperation and trust can help improve the efficiency of the agri-food supply chain. Supply chain perfor-
mance refers to the overall performance of a chain that depends on the performance registered at each stage
of the supply chain!*2l. Therefore, it is important to improve not only the performance of individual members
in the supply chain, but all participants in the supply chain. Competitive advantages are among the main
strategic goals of the supply chain and can be generated and consolidated not only through the exchange
of resources and information, but also through other indicators such as cost, delivery and delivery speed,
quality and flexibility3!l. Performance measurement is the process of qualifying the efficiency and effective-
ness of the supply chain. In practice, there are a large number of performance indicators that mainly depend
on the specific characteristics of the supply chain, which is why there is no single definition of performance
indicators. Some of the definitions are:

“Performance measures serve as an indicator of how well a business initiative, process or system is func-
tioning”43l,

Performance indicators are the criteria by which the performance of products, services and production
processes can be assessed[#4],

The success of a company is the result of a cooperative relationship in the supply chain in the form of
increased sales, productivity and market sharel,

Due to the specifics of agri-food chains and the characteristics that distinguish them from other supply
chains, performance measurement is not easy to perform!¢l. Performance indicators of agri-food supply
chains are grouped into four main categories? 46 47 efficiency, flexibility, responsiveness and food quality.
Each of these main categories contains more detailed performance indicators.

1. Efficiency measures the optimal use of resources in the supply chain. It has the aim to maximize the
added value of the process and minimize costs. Some of the indicators for measuring performance are:

» Production costs and distribution costs — combined costs of raw materials and labor in the production of
goods, combined distribution costs, including transport and handling costs.

« Inventory costs — are manifested through the time of inventory turnover.

» Transaction costs — costs incurred in trade in goods or services (eg search costs, negotiation costs and
implementation costs).

« Waste costs — incurred in production, distribution, inventory management, etc.

« Profit (profit) — a positive return on investment or business after deducting all costs.

» Return oninvestment —a measure of a company’s profitability and a measure of how efficiently a company
uses its capital to make a profit.

» Assetvalue (inventory) — company goods, raw materials, finished and unfinished products not yet sold.

Through process improvements, faster inventory turnovers, or lower transaction costs, cost reduction can
occur, improving supply chain performance.

2. Flexibility — the ability to adapt to a changing environment (eg. responding to changes in the market in
order to gain or maintain a competitive advantage or to changes in customer demand). Some of the indica-
tors for measuring flexibility are:

» Customer satisfaction — the degree to which customers are satisfied with products or services.

» Volume flexibility — the ability to change the output levels of manufactured products.
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« Delivery flexibility — the ability to change planned delivery dates.

 Reserve orders — an order that is not currently in stock, but is being ordered and will be available later.

 Lost sales — an order lost due to inventory because the customer does not want to approve/accept the
backlog order.

3. Responsiveness — the speed at which the supply chain delivers products to the customer.

Some of the indicators for measuring responsiveness are:

» Charging speed — the percentage of units ordered that are delivered by order.

 Product delay — the time between the promised product delivery date and the actual product delivery
date.

 Customer response time — the time between the order and the corresponding delivery.

» Runtime — the total time required to produce a particular item or service.

» Customer complaints and returns — Registered customer complaints about a product or service and
product returns.

« Delivery errors — incorrect product deliveries.

4, Food quality and food safety — special characteristics of chains food supply that implies product and

process quality. Some of the indicators for measuring food quality and safety are:

« Sensory properties, appearance and shelf life — a first look at the food, a combination of different attributes,
such as color, size and shape, strength, lack of stains and damage.

» Taste — determined by the sweetness, bitterness and aroma of vegetables/fruits.

« Shelf life— how long the packaged food will last without change or deterioration.

 Health and nutritional values of the product — that the product is healthy and qualitatively nutritious.

» Product safety — the product does not exceed an acceptable level of risk associated with pathogenic
organisms or chemical and physical hazards such as microbiological, chemical and physical contam-
inants in the products.

« Process quality — consists of the characteristics of the production system that indicate the method of
food production and includes factors such as pesticides used, animal welfare and the use of genetic
engineering and environmental aspects such as the use of packaging and food waste management.

Supply chain performance indicators depend on the quality of cooperation of members in the supply
chain and their mutual trust. Achieving a high level of efficient and successful relationships and coopera-
tion also ensures the sustainability of agri-food supply chains.
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CHAPTER 14

Sustainability of agri-food supply
chains

Author:
Gajdi¢, Dusanka ORCID: 0000-0002-4153-723X, Krizevci College of Agriculture

The agri-food system is the central and leading sector of every economy, both in developed and developing
countries. Demand for food in the world is constantly growing and, accordingly, food chains are developing
more and more, leaving behind negative consequences for the environment and society. For example, with
regard to food production, the FAO (Sustainability Pathwaysl! states that “global food production must increase
by 60% by 2050 to meet the demands of a growing world population.” Consequently, global sustainability expec-
tations in governments and policy makers have been developing sustainable development strategies and
establishing frameworks for sustainable consumption and production, and consumers are also increasingly
emphasizing the ethical and environmental values of the products they consumel2..

Sustainable food production and distribution is one of the most important problems in developed and
developing countries. Market regulation, the emergence of global companies and changing patterns of
consumer behavior when buying and consuming food (e.g. demand for off-season products) are just some of
the factors that significantly affect agri-food supply chains. Food supply chains from the primary farmer to
the final consumer create a direct impact on the environment through the production, processing, transport,
storage and preparation of food, generating significant amounts of food waste and food losses. AFSCs need
to become not only more efficient and affordable, but also more sustainable and resilient. The long-term
sustainability of this system requires the joint and integrated cooperation of all stakeholders in the food
supply chain including economic, technological, organizational, social and environmental aspects in the
strategic planning and design of sustainable AFSCs.

14.1 Sustainable agri-food supply chains

According to the definition given by Seuring and Miiller3, Sustainable Supply Chain Management (SSCM)
can be defined as “management of material, information and capital flows as well as cooperation between
companies along the supply chain, while achieving objectives from all levels of sustainable development, i.e.
economic, environmental and social, in accordance with the means”.

One of the most frequently cited definitions of sustainability is , triple bottom line“(TBL) model, introduced
by Elkington!!, which divides sustainability into three basic points: a) economic prosperity; b) environmental
quality; and c) social equality. All three basic points and their interaction must be taken into account when
designing sustainable agri-food supply chains. The three dimensions of TBL can be further distinguished
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with respect to financial and nonfinancial economic performance, environmental performance related to
input and output performance, and internal and external social performance of SC (Table 1) 6],

Table 1. Economic, environmental and social requirements of stakeholders in the sustainable supply chain of agri-food products

— fair distribution of profits in the
supply chain

Non-financial:

— high level of service

— high production efficiency

— optimal distribution (distance
reduction)

— high quality products

— fair purchasing processes (increasing

(CO,, methane, etc.)

— soil conservation

— animal welfare

— green processing, packaging and
transport

Gazdasagi Kornyezeti Tarsadalmi

Financial: — solid waste reduction External:

— low operating costs — small amount of wastewater — increase social welfare (volunteering,
— bigincome — low energy consumption donations)

— high productivity — reduction of air pollution — public health care

— high yield — low greenhouse gas emissions — support for economic development in

local communities

— fair trade and transparency

— high social protection and justice

— easier access to financial and non-
financial support

— improved product quality and food
safety

Interior:
— better working conditions

the number and variety of suppliers) employee health and safety

— support to chain partners (support fair employment
and monitoring for the acquisition of elimination of illegal and child labor
sustainability certificates, knowledge — staff training
and technology transfer, information — fair wages

exchange, etc.)

Source: Author’s work according to Leon-Bravo et al. and Rebs et al> ¢!

Activities and processes of sustainable supply chain management include prevention and reduction of
environmental impact, waste reduction, use of environmentally friendly materials wherever possible, recy-
cling and reuse, cooperation with suppliers and other chain partners on sustainability, energy conservation,
increasing transparency and traceability in the food supply chain, etc.

There are significant differences in the degree to which organizations and supply chain stakeholders are
successfully involved in sustainable supply chain management projects. Certain types of organizations are
more or less internally or externally motivated to engage in sustainable supply chain management. This
often depends on both the values and the cultural context of the supply chain members. In the supply chain,
there are usually companies that have more influence than other companies in the same supply chain and
where determining the strategic importance of sustainability aspects can be directly related to competitive
advantage. Such companies will make efforts to ensure that other members of the chain adopt sustainability
strategies as an integral part of their business strategy. Retailers often play a central role in food supply
chains by linking primary production and processing with consumers?” and dictating market conditions
that include sustainability elements such as quality standards, environmental management system, etc. In
addition, retailers in collaboration with the food industry, for example, must be prepared to demonstrate
responsible sustainable practices while offering more environmentally friendly products.

Sustainable patterns of consumption and production in a world of limited resources are an essential
prerequisite for sustainable development, as recognized by experts at the World Summit on Sustainable
Development, Rio + 20 (Rio Earth Summit). Achieving sustainable consumption and production patterns
is not just an environmental issue; it is about maintaining natural capital, and thus the productivity and
ability of our planet to meet human needs and sustain economic activities®®. According to the United
Nations Environment Program (UNEP), one of the most striking examples of consumption and production
disfunction is the issue of food loss and waste.

Approximately one-third of all food produced in the world, worth about $ 1 trillion, is lost or wasted in
food production or consumption!®. Almost half of the total food wasted, about 300 million tonnes a year,
is due to the fact that producers, retailers and consumers reject food that is still fit for consumption. At the
Rio + 20 conference in 2012, world leaders adopted a 10-year framework for programs to enhance inter-
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national cooperation and support Sustainable Consumption and Production (SCP) initiatives in developed

and developing countries. In this context, it was stated that in order to achieve sustainable development,

the SCP must have a high priority. To achieve this, UNEP! presented eight Sustainable Development Goals

(SDGs), some of which are:

- Implement the 10-year framework of the Sustainable Consumption and Production Program — all coun-
tries are taking action and developed countries are taking the lead, taking into account the develop-
ment and capabilities of developing countries.

» Achieve sustainable management and efficient use of natural resources by 2030.

By 2030, global food waste per capita should be halved at retail and consumer levels and food losses

along production and supply chains, including post-harvest losses, reduced.

» Achieve environmentally sound management of chemicals and all waste during their life cycle by 2020
in accordance with agreed international frameworks and significantly reduce their release into the air,
water and soil to reduce their harmful effects on human health, the environment.

» By 2030, significantly reduce waste generation through prevention, reduction, recycling and reuse.

- Companies, especially large and transnational ones, to adopt sustainable practices and integrate

sustainability information into their reporting cycle.

Promote public procurement practices that are sustainable in line with national policies and priorities.

» By 2030, ensure that people everywhere have relevant information and awareness for sustainable devel-
opment and lifestyles in harmony with nature.

14.1.1 Opportunities and obstacles to sustainable Agri-Food Supply Chains

Organizations that want to sustainably manage the supply chain face internal and external barriers and
opportunities!!,

Internal obstacles are: lack of management involvement, high costs, measuring efficiency, company size
(smaller companies), lack of education, lack of understanding of the matter and lack of processes in the
company that would incorporate sustainable supply chain management.

External obstacles are: regulations by the state, competitive pressure, consumer pressure at the lowest
possible prices, insufficient supplier engagement and media influence.

Internal opportunities are: commitment of management, positive engagement of employees, involve-
ment of middle management, positive impact on company culture, competitive advantage of the company,
sustainable image of the company and improving the quality of business.

External opportunities are: incentives from the state, competition, a positive image of the company in
the eyes of consumers, an opportunity to improve relations with suppliers, positive reactions from investors.

According to Dania et al.’?], 10 key behavioral factors have been identified that enable an effective coop-
eration system for sustainable agri-food supply chain management, namely: joint efforts, sharing activities,
value of cooperation, adaptation, trust, commitment, fair distribution of power, continuous improvement,
coordination and stability.

One of the key questions for the future of the food system will be “how to manage the transition to a
sustainable system that can deliver the desired amount of food at the same time?” Accordingly, Ambler-Ed-
wards et al.l¥l identified four characteristics with increasing importance in the future food supply chain:

1. Resilience — a system that can ensure long-term availability in light of growing global insecurity

2. Sustainability — a system that can deliver safe, healthy food with positive social benefits and low envi-
ronmental impact

3. Competitiveness — a system capable of delivering affordable food at potentially higher base costs

4. Management of consumer expectations — a system that is designed and meets the wishes of consumers in
accordance with social needs

Indicators of how the current characteristics of the agri-food system should change were presented by
Ambler-Edwards et al.l3] citing some of the new sustainability requirements for all actors in the AFSC at the
following levels:
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1. Agriculture system — systems optimized with low input / high output; high level of experimentation
and innovation; waste reuse; structural (instead of direct) support for investment, knowledge transfer
and access to technology; competitiveness through horizontal models of cooperation; increasing the
size of agricultural holdings together with the separation of ownership and production; optimizing
resources in line with sustainable goals; minimizing losses throughout the system through horizontal
production networks and vertical supply chain efficiencies.

2. Supply process — risk management based on the system; crisis management throughout the chain;
common measurement systems based on cost competitiveness; compliance with public requirements
for resilience and sustainability; resource efficiency; integration and management of waste streams
with product streams.

3. Products — rationalization of products and preparation of choice, based on higher standards and
consumer requirements; use of substitutes and alternative ingredients.

4. Assets and structures — more flexible use of assets; increased investment in smaller assets; new assets
related to waste reuse leading to more horizontal cooperation, especially in producer networks; invest-
ment decisions based on total cost of ownership (including environmental costs); national models
developed together with regional sources overlap with efficient distribution models; inefficient local
models replaced by local solutions integrated with existing efficient distribution models.

5. Supply chain relations — better horizontal cooperation relations; better vertical cooperation; long-term
supply contracts in which power is balanced; partnerships with other sectors/industries; connecting
the entire chain, from farm to consumer; cooperation with all stakeholders in the chain.

6. Strategies — growth of competitiveness based on low environmental impacts.

In essence, cooperation is a key way to achieve a balance between all sustainability goals, by mitigating
the individualistic and opportunistic behavior of stakeholders in the supply chain. Effective and quality
cooperation for sustainable agri-food supply chains can facilitate farmers’ access to resources, opportunities
and benefits equal to those of other stakeholders in the supply chain!® 12 4],

14.1.2 Measuring sustainability

Measuring the degree of sustainability of the food supply chain can be difficult to achieve because meas-
uring economic performance, environmental and social responsibility is difficult to quantify, especially
because multiple actors are involved in the chainbl.
Using the TBL concept as a basis, sustainability measurement can be carried out in three areas('s:
1. Economic sustainability: financial measures (cost-effectiveness, return on investment, etc.);
2. Environmental sustainability: measuring the impact of companies and processes (environmental foot-
print, carbon emissions, packaging waste, fuel consumption, energy consumption, eco-labeling, etc.);
3. Social sustainability: measures social impact (working conditions, wage scales, investment in commu-
nity, fair and ethical prices, etc.).

Measuring efficiency can also be achieved on the basis of a balanced scorecard (BSC) which includes
financial as well as non-financial aspects. It relies on four processes to link short-term activities with long-
term goals: implementing the vision; communication and networking; business planning; feedback and
learning. It aims to promote integration through business functions, supply chain partnerships, flexibility
and continuous improvement!!®l, The strategic objectives are formulated within four perspectives (with indi-
cators or performance measures) with the aim of aligning between strategy, business capacity, accounta-
bility and financial success in sustainable supply chain management based on environmental protection..

1. Financial perspective
The indicators are: return on invested funds, capital investments, operating expenses, disposal costs,
revenues from recycling, income from “green” products, fines, avoidance of costs due to environmental
actions, etc.
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2. Perspective of internal processes
Indicators are: percentage of recycled production and office supplies; authorized suppliers; acci-
dents and disasters, internal audit assessment, energy consumption, percentage of certified facilities,
percentage of processed products, energy use, greenhouse gas emissions, hazardous material output,
etc.

3. Learning and growth perspective
Indicators are: percentage of trained employees, community complaints, use of renewable sources,
violations reported by employees, employees with incentives related to environmental goals, func-
tions with responsibilities for environmental protection, emergency response programs and the like.

4. Customer perspective
Indicators are: green products, product safety, recall, customer returns, unfavorable reporting in the
press, the percentage of products returned after use, environmental performance of functional prod-
ucts, etc.

14.2 Ethicalissues in Agri-Food Supply Chains

In the academic literature, sustainable supply chain management often includes ethical issues in agri-food
supply chains and closely related areas such as corporate social responsibility (CSR), green supply chain
management (GSCM), value chain management, ethical and environmental purchases, adherence to ethical
standards in the use of labor (labor and human rights), the origin, quality and safety of food, and problems
related to food loss and food waste.

The globalization of agri-food markets, together with free trade policy, has greatly improved the verifica-
tion of food origin, quality, safety, nutritional and health properties, as well as the ethics followed to achieve
sustainable food production!8l.

14.2.1 Food losses and food waste

In Europe and the world, there is a growing awareness of the issues related to food losses, food waste and
irrational consumption of resources for food production, especially because it is not only about the envi-
ronment but also about socio-economic and moral issues. A large number of countries, precisely in order to
prevent the generation of food waste, have begun to collect more intensive data and information on this type
of waste, define measures to prevent its generation and work on education and public information.

Food is wasted at all stages of the food supply chain from the initial stages of production to the final
stage of consumption. Food waste in the initial stages is due to a lack of efficient physical infrastructure and
technologies for post-harvest production, harvesting and processing, while food waste in the last stages of
the food supply chain takes place through retail, catering and consumption!9. Food waste creates environ-
mental, social and economic costs/20],

It is necessary to distinguish two basic concepts that occur with the problem of food waste. These are food
loss and food waste.

Food loss is common in every food supply chain and occurs during the production, storage and processing
stages. Food lossis areduction in the amount of edible food in the supply chain intended for human consump-
tion2, It is the amount of edible food that is available for human consumption but for some reason is not
consumed. KneZevi¢ et al.22 point out that food losses “occur in the stages of production, storage, processing
and physical distribution as an unwanted consequence of business processes or technical constraints in
storage, infrastructure, packaging or marketing activities.” More efficient application of measures to prevent
losses in the initial part of the food supply chain means a reduction in the harmful impact on the environ-
ment, but also less food losses. Additional risks of spoilage occur during transport, preparation, distribution
and consumption of food, which means that we can talk about the accumulation of negative environmental
impacts and the risk of losses. The main drivers of food loss are infrastructure constraints, climatic and envi-
ronmental factors, and the assessment of quality or safety standards!23,
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Food waste means food losses at the end of the food supply chain, i.e. in retail and final consumption. Food
waste mainly occurs as a result of conscious behavior by both traders and consumers/?!, Food waste means
food that is fit for consumption and has the appropriate quality, but has not been consumed due to some
human factors. Food waste occurs when food that was originally produced for human consumption is either
removed in vain or not consumed by humans. These include food that was spoiled before disposal and food
that was still edible when discarded(?¥. The consequence of not consuming such food is that food is thrown
away before or after it spoils23.,

Furthermore, according to the British charity Waste & Resources Action Program (WRAP), there are three cate-
gories of food wastel26l:

5. Avoidable food waste — refers to food that has been discarded and that was fit for consumption before
being discarded (eg bread, meat, apple, etc.).

6. Food waste that may have been avoided — food that some people consume and other people do not (eg
crust of bread) or food that, depending on the preparation, may or may not be edible (eg potato peel,
etc.).

7. Food waste that cannot be avoided — refers to waste generated during food preparation that is not edible
or was edible (bones, egg shells, pineapple peel, tea bags, etc.).

Thus, the difference between these concepts is in the fact that food losses occur unintentionally and food
loss is due to reduced food quality. On the other hand, food waste is generated intentionally, i.e. it occurs as a
result of conscious food waste or irresponsible behavior of traders or consumers.

Some of the main causes of food loss and waste can be divided according to the phase in the AFSCI23 27
(Table 2):

Table 2. Main causes of food loss and waste

Loss phase in AFSC Causes of food loss

On the farm Excessive production

Unharvested products remain in the field
Bad prediction

Strict demand for quality

Demand for a certain size

Poor infrastructure

Lack of scientific techniques

Poor breeding techniques

Lower quality harvesting equipment
Failure to meet quality standards set by other stakeholders
Weather changes

Food processing Lack of training / poor processing ability

Product defects

Poor packaging / Use of poor packaging

Imposed standards

Cosmetic defects

Loss due to inefficient processing techniques

Loss of crops / crops that are not visually aesthetic

Improper handling techniques

Storing Poor infrastructure /lack of storage space
Inadequate cooling storage /lack of cold chain facilities
Microbial infection

Pest and mold attacks
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Distribution and retail or
wholesale

Logistic constraints

Poor cold chain management

Strict customer requirements regarding product size and quality
Food safety

Expiry date

Excessive stock

Lack of information exchange

Bad prediction

Incorrect ordering

Low price offered to manufacturers
Lack of refrigerators

Damaged logistics infrastructure
Long distance distribution

Poor road infrastructure

Low price offered to manufacturers
Pathological loss

Hospitality /service
industry (HoReCa)

Operational barriers

Lack of staff

Infrastructure

Dining environment

Lack of staff capacity

Employees do not identify portion sizes
Bad menu

Consumption Growing prosperity
Increasing employment
Consumer preferences
Strong focus on freshness
Household behavior
Incorrect purchase planning

Lack of knowledge to reuse leftovers

Source: Author’s work according to Dora, M. et al. and Despoudi, S.23.27]

However, there are significant differences in the creation of food losses between developed and less devel-
oped countries. In developed countries, there is a large amount of food loss at the retail stage due to high
quality standards, rejection of foods that are not in perfect shape or appearance or that exceed the expiration
date, and due to inaccurate demand forecasts. At the consumer level, inefficient purchase planning, misin-
terpretation of expiration and expiration dates, cooking large meals and lack of later use contribute to large
amounts of waste. They are associated with the careless attitude of some consumers who can afford to waste
food. On the other hand, in less developed countries, food loss occurs mainly in the upstream stages of the
food supply chain, ie in production, post-harvest handling, processing and storage due to lack of financial,
technical and managerial resources. Poor harvesting techniques, lack of storage and refrigeration capacity,
and inadequate infrastructure and packaging are the main causes of food loss in the least developed coun-
triesl23,

In contrast, in the developed world, losses usually occur in further stages of the food supply chain due to
cultural, social and economic decisions made by producers, traders and final consumers(2,

The analysis?”l revealed five main categories of challenges in reducing food losses at the producer level,
namely: lack of technology adoption, lack of understanding of changing market demands and changing regu-
lations, lack of agricultural skills and the need for modern agricultural practices, cooperation issues and the
impact of climate change. The impact of climate change as well as cooperation have been major challenges
in reducing food losses.

Looking at the comprehensive issues related to food waste, the concept of preventing the generation of
this type of waste and assessing its impact on the environment should be based on an approach that includes
the entire life cycle of the product. The life cycle includes primary (agricultural) production, handling and
storage after harvest, processing, distribution, consumption and completion of the life cycle, ie obtaining
waste status.

209



MANAGEMENT OF AGRI-FOOD CHAINS

Here is an example of food waste in five basic stages of the vegetable supply chain:

» Agricultural production — food waste due to mechanical damage / spoilage due to harvest, sorting after
harvest

Storage and handling of goods after harvest — includes disposal due to spoilage and handling, storage and
transport errors between farm and distribution

 Processing —includes waste due to spoilage and errors in industrial or domestic processing (juice produc-
tion, canning, meal preparation)

Distribution — includes throws and losses in the market system (supermarkets, retailers, wholesale)
Consumption — includes losses and waste of food by consumers when consumed at the household or
catering level

14.2.2 Socially responsible behavior

The purpose of existence and the main goal of every company is successful business, and this largely depends
on the adoption and application of good management practicel28l. The business of a company takes place in
a certain community that has its own expectations and rules, within a limited natural environment, in a
market affected by various factors, with employees who have their own aspirations and increased sensi-
tivity of customers to social and environmental issues. Businesses can make a significant contribution to
the progress of the economy, the environment and society, but they must also ensure the management of the
adverse effects associated with their business.

Therefore, companies are increasingly applying good corporate social responsibility (CSR) practices. CSR
definitions are listed, all of which include the principle of sustainability based on the three dimensions of
TBL.

CSR is defined as “a concept by which companies integrate social and environmental issues into their
business and interact with their stakeholders on a voluntary basis"29,

“CSR is defined as the management of stakeholder concerns about responsible and irresponsible acts
related to environmental, ethical and social phenomena in a way that creates corporate benefit"0],

According to ISO 26000 CSR is defined as “... The organization’s responsibility for the effects of its deci-
sions and activities on society and the environment, through transparent and ethical behavior that contrib-
utes to sustainable development, including health and well-being of society, takes into account stakeholder
expectations, complies with applicable law and international standards of conduct that is integrated and
practiced in the relations of the organization".

Although the concept of CSR can be considered voluntary at the organizational level, many aspects of
CSR in the food supply chain relate to minimum legal compliance, for example, food safety, animal welfare,
environmental protection and employment law, and employee health and safety?8l. Therefore, compliance
with legislation as the basis of CSR is not enough in itself, but the essence of CSR is that in relation to the
environment and society, it goes beyond what is prescribed by law, shaping the behavior of companies.

Corporate social responsibility is of great importance to AFSC stakeholders as this sector has a strong
influence and high dependence on the economy, environment and society. Given the characteristics of the
AFSC, the implementation of CSR practice becomes even more complex. Important issues and areas of CSR
in the AFSC are®Y; animal welfare; biotechnology; environmental care; fair trade; health and safety; labor
and human rights; threats to animals, humans and the environment through procurement and accounta-
bility to the community. In addition, issues of food safety and quality and food loss and waste can be added,
especially in the retail phasel3Z.

In the context of CSR, the food sector faces particular challenges, in particular for three reasons:

1. The food sector is highly influential and highly dependent on natural, human and physical resources33l.
This leads to a complex set of requirements for the food sector relating to the production of raw mate-
rials (animal welfare), the environment (eg energy and water use; waste) and social (working condi-
tions) conditions along the whole value chain, as well as quality, health and safety product.

1 Guidance on social responsibility (ISO 26000: 2010). Berlin.
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2. Food covers basic human needs, and consumers today have a strong attitude about what they eat. This
is where the role of consumer ethics and purchasing behavior comes into play (eg consumers look at
animal welfare and the impact of business on the environment in addition to food quality and safety).
According to Rode et all®¥, consumers are willing to pay a premium for ethical products and therefore
ethical producers will recoup higher production costs.

3. The food chain has a unique and multiple structure. As small and large enterprises differ in their
approach to CSR, and this implies potential conflicts over the inclusion of CSR in the food supply
chain. Spence and Bourlakis®® even consider CSR “an inadequate concept for achieving the required
level of social responsibility for the whole supply chain to be critical in today’s complex and inte-
grated economic context” and suggest a new approach called “Supply Chain Responsibility” — SCR).
They explain this by the fact that AFSC problems arise because the last member of the supply chain
facing end customers does not have complete information about the behavior of their suppliers and
subcontractors and is unable to control how they do business and how much they apply CSR princi-
ples. The threats and opportunities of CSR are increasingly shifting from the level of one company to
food supply chains and the food network[®!,

The impact of CSR and corporate social responsibility of AFSC stakeholders affects consumer perception
and behavior and is manifested through: the assessment and reputation of the company or brand; credi-
bility of the company; consumer or customer loyalty; consumer confidence and satisfaction; the intention
to purchase the product. In addition, CSR has been shown to be positively associated with the reputation of
companies sought by employees, a sense of closeness and identification with the company, and the compa-
ny’s attractiveness as an employer!3el,

Accordingly, CSR can be conceptually and empirically linked to at least three dimensions: intra-organiza-
tional, business-to-business B2B, and business-to-society B2S130!,

The current global business environment motivates organizations to consider all the social and ethical
impacts of their corporate activities and policies. Organizations capable of demonstrating a responsible
approach to broader social and ethical issues will gain a significant competitive advantage and inspire the
trust of stakeholders such as customers, investors, the local community and consumers.
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15.1 The role of quality and logistics costs in sugar beet procurement
(Magyar Cukor zrt.)

The case study was based on the study of the same title by Horvath, Csonka, Szerb, Csimal! and presents the
raw material supply system of Magyar Cukor Zrt.

15.1.1 The role of quality and logistics costs in sugar beet procurement

Magyar Cukor Zrt.s sugar beet procurement process system is implemented through five phases from the
conclusion of the contract. The campaign-like implementation of these phases is regulated by agreements
between the producer association and the sugar factory, based on standards and well-established routines.
As a result, in this study we deal less with operational process management, the characteristics of each
phase are briefly presented in Table 1.

Table1. Organization of sugar beet supply at the Kaposvdr sugar factory

Phase

Characteristics

Contract conclusion

Rounds of negotiations (2-3) with the National Association of Sugar Beet Growers on contract terms
(January)
Signing contracts with producers (February-March)

Production supervision

documentation of operations during cultivation (obligation of the producer)
the M.C. Zrt. sampling tests and insight into the documentation
watering after August 31 only in extreme weather conditions, the M.C. With the permission of Zrt.

Harvesting and delivery

Duties of producer:

M.C. Zrt.s duties

defoliation and cleaning during harvesting
storage next to the board (storage for 3-5 weeks)
providing road transport to the factory or railway loading station

preparing a delivery schedule (negotiations 2-3 weeks before the campaign)
creation of transport groups (8-10 producers/group)
road freight reimbursement, organization of rail transport

Quantitative and qual-
itative handover

acceptance based on the MSZ 17045:2002 standard

RUPRO probe sampling, laboratory quality testing (M.C. Zrt.)
producers can send an authorized specialist to check the acceptance
protocol in the event of a sampling dispute
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Financial Accounting » The M.C. Zrt. notifies the producer within 5 days after receipt of the details of the receipt log (by mail
or e-mail)

- The M.C. Zrt. prepares an account within 15 days from the producer’s last delivery

« payment within 15 days of receipt of the producer’s invoice

- after the delivery of 50 percent of the contracted quota sugar beet, the producer has the opportunity
to take an advance amounting to 50 percent of the expected sales revenue

In the following sub-chapters, we present some raw material supply problems — typically occurring at
the tactical and strategic level — that greatly affect the effectiveness of cooperation between agricultural
producers and processors in the case of the sugar factory.

15.1.2 The key figures for sugar beet procurement between 2009 and 2016

The development of the sugar beet growing area contracted by Magyar Cukor Zrt. and the quantity of sugar
beet delivered is shown in 16.1. figure shows. It can be seen in the figure that during the examined period,
the contracted production area was characterized by rather large fluctuations and instability, and after the
2006 sugar reform, the sugar beet market was difficult to consolidate. This fluctuation is a good indication
of one of the biggest challenges of beet procurement for the sugar factory in Kaposvar: if the sugar factory
wants to use its production capacity to the maximum extent, then it has relatively little scope for supplier
selection. The proportion of stable agricultural producers intending to contract with the same volume year
after year is relatively small, a significant part of the supply depends on how many of the producers who
are less committed to sugar beet cultivation decide to grow sugar beet, given the current price and produc-
tion cost conditions, and on what area. It is a telling fact that during the period, out of the 490 producers
in the supplier base, only 33 delivered sugar beet to the sugar factory every year. The primary driver of the
fluctuation is the price development of corn, a competitive species that can be grown at a lower cost and
is technologically less demanding. As a secondary reason, the expansion of the Croatian sugar factories
near the border towards Hungarian production areas can be mentioned. Many producers enter into shared
contracts with both Kaposvar and Croatia processors, and territorial proportions are decided on an annual
basis, depending on the purchase price, premiums and other contractual conditions.
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Figure 1. The development of the contracted production area and the quantity of delivered beets at Magyar Cukor Zrt (2009-2016)

Despite the fluctuations in the production area, the delivered beet volume was characterized by a
balanced growth during the period under review. This phenomenon clearly reflects the fact that after the
sugar reform, a “cleansing” process took place in the sector. The more competitive sugar beet producers who
remained on the product line —in many cases in cooperation with the processor — were able to develop tech-
nology and production management, thanks to which both the average yield and the white sugar yield per
hectare increased significantly (see Figure 2).
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Figure 2. Average yield and white sugaryield at Magyar Cukor Zrt 2009—2016)

1. and 2. from the comparison of Fig. 1, it can also be concluded that the development of specific yields —in
addition to the rising trend — moved in the opposite direction to the fluctuations of the cultivated area in
the individual years. The dramatic increase in the cultivated area caused a decrease in the average yield, and
we can also see examples of the opposite. This opposite movement ultimately resulted in the low annual
volatility of the delivered beet volume. This phenomenon once again confirms that the supplier base of the
Kaposvar sugar factory is characterized by duality. Side by side, there is a stable group of suppliers capable of
achieving a relatively higher average yield and sugar yield, with a constant volume, and an unstable group
characterized by lower productivity and large fluctuations in the area of production. The latter group carries
a greater risk in terms of the security of raw material supply.

As the next element of the examination of supply trends, we present the evolution of the number of
suppliers and their average production area (Figure 3).
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Figure 3. Development of the number of producers and the average production area at Magyar Cukor Zrt (2009-2016)

The figure shows that the number of suppliers increased significantly as a result of the intention to
increase the supply of raw materials. At the same time, however, the average cultivated area decreased, i.e.
compared to previous years, producers contracted for sugar beet cultivation on a significantly smaller area.
The decrease in the average cultivated area once again provides another explanation for the fluctuation of
suppliers: the smaller the area the producer farms, the less likely it is that sugar beet will be included in the
crop structure in each successive year.

Our next question is how the geographical location of the producers and their distance from the sugar
factory developed. Since the transport costs are mainly borne by the processor, the transport distance is
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of fundamental importance from the point of view of raw material supply. As we wrote earlier, only an
extremely small proportion of the mass of sugar beet delivered to the sugar factory is the realizable sugar
content. Thus, long-distance delivery can be said to be extremely expensive. Despite this, and due to the
previously mentioned low scope for supplier selection, the average transport distance increased during the
examined period (Figure 4).

Sugar beet can arrive at the sugar factory via two possible routes: either directly by road or by combined
road-rail transport (via the nearest railway station suitable for loading). The figure shows that the average
road haulage distance is really low, ranging between 20-26 km in most years. The rail transport distance,
and with it the total transport distance, on the other hand, increased sharply between 2009 and 2012, and
then stabilized above 250 km. This transport distance can be said to be particularly high in domestic terms.
With such transport distances, the specific logistics cost is extremely high: in the examined years, it ranged
between 7-8 euros/ton, which is 25-30 percent of the beet’s basic purchase price.
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Figure 4. Development of the average transport distance at Magyar Cukor Zrt (2009-2016)

15.1.3 Tools to encourage the stability and quality performance of the supplier base
at Magyar Cukor Zrt

One of the most important lessons from the previous sub-point is that the Kaposvar sugar factory has little
opportunity to select among sugar beet producers, instead it should strive to use tools that encourage stable
and permanently high quality. One of the basic ways to do this is to use premiums built into the contract.

The acceptance price of sugar beet, as well as the extent of other producer benefits above the base price,
is contained in the Sugar Beet Production and Sales Contract (hereinafter: Contract) concluded annually
between Magyar Cukor Zrt. and the producers. The base price established in the contract is set in euros,
applies to beets with a sugar content of 16%, and essentially represented the base price set by the EU (26.29
EUR/t) during the period under review. This static price is always complemented by dynamic elements that
encourage quality performance and production stability.

On March 26, 2004, the Interprofessional Agreement concluded by the Sugar Industry Association (CIE)
and the CTOSZ entered into forcel?. The agreement, which has been in effect ever since with a minor amend-
mentl), regulates the price adjustment based on the measured sugar content, as follows:

“If the sugar content of the sugar beet at the time of acceptance differs from 16.0 %, then in the event of a
change in the exact sugar content of 0.1 %, the minimum sugar beet price:

a) It should be increased:

« 0.9% for sugar content exceeding 16% but not exceeding 18%,
+ 0.7% for sugar content exceeding 18% but not exceeding 19%,
« 0.5% for sugar content exceeding 19% but not exceeding 20%;
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b) It should be reduced:
« 0.5% for sugar content below 16% but not lower than 15.5%,
 1.0% for sugar content below 15.5%.

The price of beets with a sugar content greater than 20% is the same as the adjusted price applied for
beets with a 20% sugar content.

The sugar factory and the regional association(s) agree separately on the acceptance of sugar beets with a
sugar content of less than 14%.”

As can be seen, the rate of price increase/decrease in each interval significantly exceeds the rate of
increase/decrease in sugar content. This in itself indicates that the pricing system is a great motivation to
achieve a higher sugar content. We can get a more accurate picture of this by using a model calculation to
examine how it affects the income per hectare available to producers.

Producers can increase their available income per hectare in two ways: by maximizing the yield per
hectare, and by maximizing the percentage of sugar content of the sugar beet. The effect of these two impor-
tant indicators on income is demonstrated with simple model calculations (according to the basic contract
of 2013)

a) The effect of the increase in the average yield at a fixed (16%) sugar content.

- In this case, the formula is very simple: every 0.1 t/ha increase in average yield increases the income
per hectare (calculated with a base price of 26.29 EUR/t and a total premium of 10.71 EUR/t) by 3.7
EUR. Calculated at an exchange rate of HUF 300/euro, this corresponds to an income increase of HUF
1,110/ha.

b) The effect of an increase in sugar content with a fixed average yield

- In this case, the degree of influence of the examined variable is also influenced by the yield average
and the sugar content interval. Therefore, we calculated the results for several scenarios, based on the
2008-2013 crop averages. To summarize the results, we can say the following (calculated at HUF 300/
EUR exchange rate):

i. In the case of an average yield of 49.63 t/ha (minimum of the years 2008-2013), an increase in
sugar content of 0.1 percentage point results in an average increase of 3,433.05 HUF/ha (equiva-
lent to an increase in average yield of 0.31 t/ha with a sugar content of 16%);

ii. In the case of an average yield of 56.92 t/ha (2008-2013 average), an increase in sugar content of
0.1 percentage point results in an average increase of HUF 3,937.31/ha (equivalent to an increase
in average yield of 0.35 t/ha with 16% sugar content);

iii. In the case of an average yield of 67.79 t/ha (the maximum for the years 2008-2013), a 0.1
percentage point increase in sugar content results in an average increase of HUF 4,689.23/ha in
revenue (equivalent to an increase in average yield of 0.42 t/ha with 16% sugar content).

In addition to the quality premium, producers can also receive a number of premium payments according
to the contract. Among the premiums, there are permanent elements that are repeated every year (e.g.: logis-
tics reimbursement, cleaning reimbursement, beet slice redemption fee), which continuously encourage the
undertaking of the appropriate delivery schedule (e.g. compensation paid for delivery undertaken late or
early in the campaign), the harvest guaranteeing adequate cleanliness the application of technology, or even
the transfer of carrot slices for biogas production purposes.

Another group of premiums is included only from time to time, aimed at encouraging specific develop-
ments (technological development premium) or maintaining the circle of suppliers (loyalty premium, stabi-
lization premium, technical development surcharge). In some years, the amount of the premiums can even
reach 30 percent of the base price, so it is a tool with a significant economic impact from the point of view of
both the sugar factory and the supplier.

Premiums for stabilization and technological development are primarily a means of retaining larger
suppliers. In these farms, they typically think long-term about sugar beet cultivation, and have many special
and expensive tools. The premiums listed here try to compensate for the costs of this long-term commit-
ment.
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In summary, it can be concluded that Magyar Cukor Zrt. incorporates a number of quality promotion tools
into contracts, thanks to which a significant improvement was experienced in the average yield, average
sugar content and sugar yield per hectare in the years under review.

15.1.4 Tools aimed at reducing logistics costs

The sugar factory now has far fewer tools to keep logistics costs under control. We have already mentioned
the limitations related to transport distances. In addition to the given distance, reducing the logistics costs
projected on the final product (white sugar yield) becomes even more important for this reason. To this
end, the sugar factory stipulates in the contract the use of a suitable mechanical cleaning harvesting and
stacking machine (cleaning reimbursement is a permanent premium related to this), and reserves the right
to designate a sugar beet depot next to the sign.

The effect of the difference in sugar content on the cost of sugar delivery can be found in section 2. table,
using the example of three transport distances.

Table 2. Effect of the average sugar content on the value of the transport cost per white sugar mass

Average sugar content 14,00% 15,00% 16,00% 17,00% 18,00% 19,00% 20,00%

Average white sugaryield content 12,10% 12,96% 13,82% 14,69% 15,55% 16,42% 17,28%

Distance Delivery method Transport cost per mass of white sugar

25km Public road 5,23 4,88 4,58 431 4,07 3,86 3,66

90km Railwayery method 8,17 7,62 7,15 6,73 6,35 6,02 5,72
Public road 15,40 14,38 13,48 12,68 11,98 11,32 10,78

236 km Railwayery method 17,51 16,34 15,32 14,42 13,62 12,90 12,26

The table contains a model calculation that ignores the value of by-products. Thus, the nominal values
included in it do not reflect the real cost content, but are suitable for estimating the relative differences.
During the calculation, we used the simplifying condition that the average sugar content does not affect the
specific mass of the sugar beet.

Under the above conditions, we can say that the change in sugar content results in significant differences
in the transportation cost per weight of white sugar. The maximum value of the difference expressed in
forints is HUF 1.57 per kilogram over a road distance of 25 kilometers, which already reaches HUF 5.25 per
kilogram over a rail distance of 236 kilometers.

The two main problems of the organization of road transport are the distance on which the toll payment
is based and the determination of the toll-paying mass. The latter is determined simply: the Company pays
compensation for 108% of the acceptance (cleaned) mass. The producer must cover the additional costs
resulting from a higher degree of pollution from his own pocket. The toll-paying distance between the table-
edge depot and the sugar factory is established every year with the help of a satellite area survey, by deter-
mining the shortest route.

Another method of sugar beet transport is combined road-rail transport, which is used for road distances
of over 90 kilometers. The first step of combined transport is to deliver the sugar beet to the railway loading
station by road. In this case, the transport is also the responsibility of the producer, against the fee shown
above. Magyar Cukor Zrt. is responsible for the cost of rail loading and transport from the loading station.
The question is whether the inclusion of the railway makes the delivery of raw materials cheaper (and if
so, by how much). On the example of transport from some highly important railway loading stations, the
comparison is shown in table 3. can be found in the table.

It is clear from the table that rail transport is significantly cheaper over the already mentioned distance
of 90 kilometers.
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Table3. Comparison of road and rail freight charges charged to the Kaposvdr sugar factory

Loading station Railroad distance to the sugar factory (km) Ratio of the road cost to the rail cost for
the same distance
1 236 197
2 109 143
3 263 201
4 158 184
5 234 175
6 188 150
7 94 188
8 202 178

15.1.5 Summary

In our study, we examined quality promotion and logistics cost reduction tools in the sugar beet procure-
ment system of Magyar Cukor Zrt. Based on our results, it can be stated that the company uses the tools
recommended in the international literature. The positive effect of the quality, technological and stabiliza-
tion surcharges and premiums is clearly visible in the increase in the average yield and the sugar yield per
hectare.

The premiums could reach up to 30 percent of the base price in the examined period, so they provide
significant compensation to farmers who are committed to sugar beet cultivation in the long term, and also
contribute to the implementation of further, specialized technological developments. At the same time,
they did not provide enough coverage to reduce the extremely high supplier fluctuation during the period
under review. The examined data suggest that the reduction of turnover and sowing area fluctuation will be
achieved through increasing the size of suppliers.

However, the sugar factory has significant constraints in reducing transport distances, which account
for the largest proportion of logistics costs: during the period under review, transport distances and, with it,
specific logistics costs increased. This can be offset by the improvement of quality performance, as this can
reduce the logistics costs for the final product.

15.2 Application of simpler decision support methods in procurement

In this case study, we can see some simple examples of the preparation of decisions aimed at the acquisition
of logistics equipment.

A mineral water distributor would like to purchase electric pallet trucks for its newly built roll warehouse.
The task seems simple, but two questions immediately arise:

ak) What should be the most important features (aspects) that play a role in making the decision?

al) How many alternatives should we include in our decision, and what should they be?

There are many ways to answer the questions. We can involve external experts, we can create a team of
employees and managers already experienced in the subject, we can contact the various brand representa-
tives and forklift distributors, we can find information on the Internet, we can order catalogs, etc.

For the sake of simplicity, let’s assume that our experts don’'t want to overload us and instead collect the
forklift data available from the catalogs.

For examples of forklift descriptions, see: https://www.jungheinrich.hu/fileadmin/minion/hu/tx jhprod-
ucts ffz/5365 hu-hu/assets/efg 110 113 115 t puslap.pdf
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15.2.1 Selection of evaluation criteria

Looking at the pdf file, we can see that the number of properties is quite large. The simultaneous inclusion of
20-30 available properties would make it difficult to use our methods. So we ask the experts to pick the six
qualities that:

« most affect the efficiency and economy of warehouse work;

« in addition, they make it possible to differentiate the different types of forklifts.

The aspects are denoted by X,, since we are not dealing here with states of fact that occur with different
probabilities, but with “fixed” properties.

The six selected aspects are as follows:

* X;: load capacity (kg)

+ X,: turning radius (mm)

* X.: travel speed with load (km/h)

* X,: Battery operating time (Ah)

* X.: net price (million HUF)

* X, reliability (failure, need for service, ‘durable” ability)

In the case of the X,, we do not have catalog data, which means that the evaluation of this aspect also
awaits our well-established experts.

Since this property is not quantitative but measures quality, it was necessary to introduce a scale
consisting of the following categories: weak; acceptable; average; good; excellent

15.2.2 Setting up the decision matrix

After that, there is no obstacle to rewriting the data of the original catalogs — similar to the example file —
into the decision matrix containing our own aspects (see table 4).

The columns of the matrix represent the different aspects, and the rows of the matrix represent the
four alternatives (that is, the four forklift types selected by the experts to be evaluated). The alternatives are
denoted by S ..

Table 4. The decision matrix of the forklift selection task

X, X, X, X, X X,
S, 2000 1550 45 160 1,88 Excellent
S, 1500 1460 4,5 160 170 Average
S; 2000 1595 3,6 210 161 Good

S, 1500 1400 4,0 70 0,99 Acceptable

Now we have a table reflecting our own criteria, based on which we can run our procedures.
The values belonging to individual cells of the table will be denoted by xij, where the i in the index denotes
the rows (alternatives), while the j denotes the columns (points of view). E.g. x14 = 160; x41 = 1500.

15.2.3 Application of elimination procedures

With this group of procedures, our goal is to reduce the number of alternatives, and not necessarily to find
the only best solution. This seems less justified in the present example, since — for the sake of transparency —
we only have a few alternatives. In real life, however, it happens that we have 10-20 alternatives, the number
of which we would like to narrow down. The narrowing can be done on the basis of several philosophies (our
starting point in all cases is table 16.4).
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Satisfying (conjunctive) method
In this method, we establish an aspiration (or in other words: satisfaction) level for each aspect. The designa-
tion of the aspiration level is: x°]., where j in the index corresponds to the index number of the given aspect.
In order to properly apply the aspiration level, it must be seen that in our table there are aspects for which
the highest value is desirable (aspect to be maximized) and there are some for which the lowest value (aspect
to be minimized).
v The first group includes X,, X, X, and X,;
v the second group includes X, and X,

The satisfaction level means a threshold, or the value below which (in the case of an aspect to be maxi-
mized) or above (in the case of an aspect to be minimized) we cannot accept the alternative.

Only those alternatives can remain, and those that satisfy all aspiration levels at the same time.

Mathematically stated:

S, is acceptable if

Ve X;; zxoj for all indices j, where the larger value is the better,

v X;; sxoj for all j indices where the smaller value is better.

In this procedure, we get rid of all alternatives that could not fulfill even one aspiration level. A good
example of this is the admission to the state examination, where the condition is that all subjects taken
must be completed at least at a sufficient level.

Returning to our example, let’s have our aspiration level x° = (1500, 1500, 4.0, 100, 1.80, avg).

Let’s now compare this with the data of our decision matrix (Table 5)!

Table5. Elimination according to the conjunctive method

X, X, (min!) X, X, X, (min!) X,
S, 2000 1556 45 160 188 Excellent
S, 1500 1460 4,5 160 170 Average
S; 2000 1595 36 210 161 Good
S4 1500 1400 4,0 76 0,99 Aeeeptable
X9 1500 1500 4,0 100 1,80 Average

The values that do not meet the aspiration level have been crossed out (in the case of X, and X, the lower
value is better!).

Looking at the table, we could also say that our filtering was “too good”, since there was only one type of
forKlift (S,) that did not have a crossed-out value in its row, i.e. that met the expected value for all aspects.

The choice of satisfaction level is of course in the hands of the decision maker, so if you want to keep more
alternatives for the final decision, you can experiment with other threshold values.

Disjunctive method
We keep those alternatives that are outstanding in at least one of their properties. This approach can also be
viable in company decisions similar to the present example.

The disjunctive procedure can therefore be given as follows:

v xﬁzxoj,j=lorj=20rj =1m.

Be

x9 =(2000;1400; 4,8; 200, 1,0; excellent).

In this case, we have to cross out many more values in the matrix (see table 6).

In this procedure, the S2 alternative, which proved to be reliable in all respects in the previous point, falls
out, since this truck alone did not meet any aspiration level.
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Table 6. Elimination according to the disjunctive method

X X, X3 X, Xs Xs
S, 2000 1556 45 160 188 Excellent
S, 15600 460 45 166 76 Average
S; 2000 1595 36 210 161 Good
S, 1560 1400 40 70 0,99 Aeeeptable
X9 2000 1400 48 200 1,0 Excellent

15.2.4 Elementary decision-making procedures for finding the best solution

In the previous subsection, three methods narrowing the scope of our action options were presented.
Continuing with the example we started, let’s now review some of the procedures with which we strive to
achieve the best solution.

Lexicographic method
The steps of the method are as follows:
a) prioritization of aspects;
b) selection of the best alternative based on the aspect deemed most important;
¢) in the event of a tie in the second step (several alternatives are ranked first), the second most impor-
tant aspect must also be included in the analysis;
d) in the event of a repeated tie, we continue the procedure with the next aspect, until only one alterna-
tive remains.

To test the method, we need the decision matrix again (see table 4)

Let’s say the order of importance of the criteria is X;, X,, X, X, X,. X, .

v/ The most important aspect is therefore the travel speed under maximum load, for which we have two
best alternatives (S, and S,).

v/ Because of the tie, we have to include the second most important aspect (X,), i.e. battery life per charge.
Here - and for possible further steps - we only compare the two alternatives in the “competition”. Unfor-
tunately, we are still dealing with equality (x,, = X,, = 160).

v/ We must continue the comparison with the X; (maximum load capacity) aspect. The relevant values are
X,;; = 2000 and x,, = 1500, so the question is settled: S, will be the best choice.

Repeat the process with the following order of importance: X, X, X, X, X,, X.
v/ In contrast to the previous case, we can immediately select the best alternative (S,) based on the first
criterion, since we have only one best value (x,, = 0.99).

It can be seen that the value judgment of the decision-maker greatly influences the outcome and results
of the decision-making procedures through the establishment of the order of importance. The same is true
for determining the aspiration level of the elimination procedures in the previous lesson.

It is important to see that different “optimal” results can be obtained depending on the individual deci-
sion-making procedures and also on the preferences of the decision-makers. From among the methods, the
decision-maker must choose the one that is closest to his own decision mechanism “existing in his head”
and value judgment.

Data quantification and transformation

Before we move on, we need to make a short detour in getting to know the methods for finding the best solu-
tion. The decision matrix used so far was excellent for our purposes, however, there are some obstacles to the
application of the following two procedures.
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In order to identify the obstacles, let’s review the list of criteria once more!
v X;:load capacity (kg)

v X,: turning radius (mm)

v/ X, travel speed with load (km/h)

v/ X, Battery operating time (Ah)

v X net price (million HUF)

v X, reliability (failure, need for service, “durable” ability)

Our difficulties related to the aspects are as follows:

v he units of measurement are not the same

v/ quantitative and qualitative criteria are mixed

v they are in the opposite direction (there are also parameters to be maximized and minimized)

The previous procedures examined the aspects one by one, separately, so these difficulties did not cause any
particular problems.

However, in order to be able to handle the values of the table at the same time and not grouped by aspect, our
matrix must be transformed (without distorting the information contained in the original data).

Let’s start with the simpler task! The decision matrix contains a quality aspect (X, reliability), the verbal
scale of which must be quantified.

During the process of quantification — arbitrary by nature — it is reasonable to ensure that

v the categories of the verbal scale representing better reliability receive the higher value;

v and the differences (value ranges) between the values of each category should be equal

v we carry out the transformation in a way that can be measured (scored) on a ratio scale.

Make the substitution as follows!

v weak 1 point

v acceptable 3 points
v/ average 5 points
v good 7 points
v excellent 9 points

The quantified decision matrix looks like this:

Table7. Quantified decision matrix

X, X, X, X, X X,
S, 2000 1550 45 160 1,88 9
S, 1500 1460 45 160 1,70 5
S, 2000 1595 3,6 210 161 7
S, 1500 1400 4,0 70 0,99 3

In the next step, we have to produce unit-independent (transformed) data, and moreover, in such a way
that the parameters also become the same direction.

There are several methods to solve this, we are discussing one of them here, the process of which is as
follows:

1. Selection of ideal values
The ideal value must be determined separately for each aspect. One possible way to do this is the value given
by the experts, and another way is the value extracted from the table.

Let’s choose the latter case! Then the ideal value
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« in the case of aspects to be maximized, the maximum of the column of the given aspect (x].max);
- in the case of aspects to be minimized, the column of the given aspect will be the minimum ()gmm).
The ideal values of our example are marked in bold in Fig. 7. in a table.

2. Perform transformation
Denote the original data by Xy and denote the transformed data by Iy The way to calculate the transformed
data is as follows:

a) For aspects to be maximized:
Ty =X / X (that is, the transformed value is obtained by dividing the original value by the maximum
of the column)

b) For aspects to be minimized:
Iy= xj”“'” / X; (that is, the transformed value is obtained by dividing the minimum of the column by the
original value)

We will not present the detailed calculations for this example. The final result of the transformation is
included in 8. spreadsheet. It can be seen that after the conversion, the larger value means the more favorable
for aspects X, and X,, which previously represented the criterion to be minimized.

Table 8. Transformed decision matrix

X, X X5 Xy X5 X
S, 1,00 0,90 1,00 076 0,53 1,00
S, 075 096 1,00 076 0558 0,56
S, 1,00 0,88 0,80 1,00 0,61 078
S, 075 1,00 0,89 033 1,00 033

With this, rather modified, transformed decision matrix, we can confidently start the maximin and
maximax method.

15.2.5 The pessimist and the optimist choice

The pessimistic decision maker (Maximin method)
The essence of the method is as follows:
- the decision-maker pays attention only to the elements of the table and considers the different aspects
to be of equal importance;
« the values are transformed to a comparative scale;
- for each alternative, the pessimistic decision maker considers the worst value associated with the alterna-
tive as the weak link and prefers the alternative with the highest value among them.

Process of the method:
a) find the value mi = min {ij: j=1..,m}forallI=1,...n (thatis, the smallest value of the row of all alter-
natives);
b) we select the alternative with the value max {m;: I = 1,..,n) (that is, we select the maximum of the
smallest values and the alternative that “records” the maximum value).

The minimums for the example can be found in 9. marked in bold in the table.
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Table 9. Selection of the minimums for the alternatives

X, X, X, X, X X,
S, 1,00 0,90 1,00 0,76 0,53 1,00
S, 0,75 0,96 1,00 0,76 0,58 0,56
S; 1,00 0,88 0,80 1,00 0,61 0,78
S, 0,75 1,00 0,89 0,33 1,00 0,33

Based on the table, we = (0.53; 0.56; 0.61; 0.33). The maximum of these is 0.61, i.e. the type marked with S,
will be the choice of the pessimistic decision maker.

The optimistic decision maker (maximax method)
v/ The optimistic decision-maker considers only the best values for each alternative and prefers the alter-
native with the highest value.

Process of the method:
¢) find the value M, = max {xi].: j=1,..m}for all I = 1,....n (that is, the largest value of the row of all alterna-
tives);
d) we select the alternative with the value max {M;: I = 1,...,n) (that is, we select the maximum of the
largest values and the alternative that “records” the maximum value).

The maximums for this example can be found in 10. marked in bold in the table.

Table 10. Selection of maximums for alternatives

X, X, X, X, X, X,
S, 1,00 0,90 1,00 0,76 0,53 1,00
S, 0,75 0,96 1,00 0,76 0,58 0,56
S; 1,00 0,88 0,80 1,00 0,61 0,78
S, 0,75 1,00 0,89 0,33 1,00 0,33

Based on the table, M, = (1;1; 1;1,1). This means that in the current situation, based on the maximax method,
the alternatives are equivalent for the decision-maker, since each of them is the best from at least one point
of view.

In this case, the choice can be made using another method, such as weighted score calculation. However,
we will present this using another example, a location selection task, in the next subsection.

15.3 Site selection using the weighted score method

We can choose the best according to our criteria from among the site alternatives given by the method. In
order to apply the method, we must first collect the possibilities and be able to formulate the evaluation
criteria.
Steps to apply the method:

1. collecting alternatives (site options);

2. definition of decision criteria;

3. assignment of importance weights to the criteria;

4, numerical evaluation of the alternatives according to the individual criterias;
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5. determination of the weighted score of each alternative as the product of the numerical evaluations
given to the criteria and the importance weights assigned to the criteria;
6. ranking the alternatives based on the weighted scores.

If the alternatives to be evaluated already exist, we must be very careful when choosing the decision
criteria (also known as aspects) and determining the weights assigned to them. The decision maker has to
choose which features to consider and which not to.

The key concept of the decision-maker’s thinking is the aspect. Things have countless properties, but only
a few of them are taken into account by the decision maker. These are none other than the considerations of
the decision-maker. After that, the only question is what distinguishes properties from essential properties
(aspects). This can be determined using the following two criteria, which must be met:

1. It has a distinctive role in the given decision-making situation.
2. The change of the given property significantly affects the usefulness of the alternatives compared to
the change of the other properties.

The first criterion, the distinctiveness condition, is that the alternatives can be separated on the basis of
the examined property. If, for example, we can choose between two cars of the same color when buying a car,
then the two alternatives are the same from the point of view of color, so this feature cannot be important,
nor is it an aspect in this way.

An example of the second criterion is the effect of a change in the price of a product. If the increase in
the price of a product affects the outcome of the decision, then the price is an essential feature, therefore an
aspect.

The usefulness of the properties is always relative, so it can be interpreted in relation to each other, on the
other hand, it is subjective, because it always depends on the decision maker.

There is a procedure that can be used to narrow the range of aspects and determine the importance
weights at the same time. Let’s learn about this procedure through an example!

Let’s say that an international fruit juice company is planning to build a new warehouse in Central and
Eastern Europe. Several site alternatives are available for the construction of the warehouse in different
countries of the region. The management of the company wishes to select the actual site carefully and
during conscious planning. The first step in the selection process is to determine the attributes on which
each potential site will be evaluated. The project team responsible for the expansion held a brainstorming
session to determine the criteria. The following list of properties was created as a result of the brainstorming:

« ,A”:1ocal fruit purchase prices

» “B”: average road distance of site from potential producers,

: the total installation cost of establishing a production plant
: specific costs of utility services,

: average road distance from current and potential customers,
:level of transport infrastructure,

» “G”: R&D capacities near the site,

« “H”: tax burdens,

 “I”: amount of labor,

 “I”: cost of 1abor,

» “K”: strictness of legal conditions.

4
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It can be seen that, during the brainstorming session, the team collected 11 qualities that, in their opinion,
are worth considering. However, this number is quite high. It is advisable to maximize the number of aspects
at six. It is a question of which four properties to omit from the list of aspects. The selection is based on the
relative importance of the individual properties. So we ask the project team to compare all possible pairs
of properties in a table. If one member of a pair of attributes is judged more important than the other, that
attribute should receive two points. In the event of a tie, one point is awarded to both attributes. The task can
be easily done with the help of a table 11.
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Table 11. Determining the relative importance of properties by pairwise comparison

Code | A| B C D E F G H I J K
A A2 A2 A2 A2 AlF1 A2 H2 A2 AlJl A2
B B1C1 BID1 B2 BI1F1 B2 H2 B2 J2 K2
C CID1 Cc2 CIF1 Cc2 H2 C2 ClJ1 Cc2
D DIE1 DIF1 D2 H2 D2 D111 D2

E1F1 E1G1 H2 | ElIl J2 K2
F F2 H2 F2 J2 FIK1
G H2 | GII1 J2 K2
H H2 H1J1 H2
I J2 K2
J K2

The filling “A2” in the intersection of row A and column B of the table means that the properties marked
with A are more important than B, so property A gets two points. The marking “B1C1” found at the intersec-
tion of row B and column C means that the properties marked with B and C are equally important, so each
property receives 1 point each.

The next step is to collect and sum up the total number of points which property received from the fields
of the table. The total is entered in a new table, where the properties are listed in descending order according
to the total score (table 12).

As indicated in the table, the six features with the highest relative importance score are kept as criteria
(hereafter using the scores shown in the table as the importance weight), while the five at the bottom of the
ranking are discarded.

Table12. A scoreboard of the relative importance of the features

Code Property name Score

tax burdens 19
A local fruit purchase prices 16
J labor cost 14
C the total installation cost of setting up a production facility 12
D specific costs of utility service 11
K strictness of legal conditions 11
F level of transport infrastructure 10
B average road distance of site from potential producers 9
E average road distance from potential customers 4
G R&D capacities near the site 2
I amount of labor 2

In the next step, we create a table whose rows contain the selected aspects, its columns indicate the indi-
vidual alternatives, and an additional column contains the importance weights (see table 13). The fields of
the table include the evaluation of the alternative defined by the column according to the criteria defined by
the row. The last row of the table contains the weighted scores of each alternative. Continuing our example,
let’s look at a table that contains the evaluation of three imaginary countries (alternatives A, B and C)
according to the criteria defined above. The ratings were made on a scale from 1 to 5, where “5” means the
best rating and “1” the worst rating.
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Table13. Site selection using the weighted score method

Alternatives
Viewpoints Weights A" B’ o
tax burdens 19 4 1 3
local fruit purchase prices 16 2 1 3
labor cost 14 2 4 5
the total installation cost of setting up a production facility 12 3 3 4
specific costs of utility service 11 4 3 3
strictness of legal conditions 1 4 4 3
Weighted score 260 204 289

We have to multiply the evaluations given to site “A” by the weights for each aspect, and then add the
values obtained in this way. So the weighted score for Site ‘A’=19x4+16x2+14x2+12x3+11x4+11x4
= 260.

It can be seen from the table that in our example the choice of country “C” is appropriate, since based on
the evaluation of the decision-maker and the weights created by him, this alternative received the highest
weighted score.

Bibliography

[1] Horvath, T, Csonka, A., Szerb, A. B. (2019) A minGség és a logisztikai kltségek szerepe a cukorrépa beszerzésben. In: Bodnér, K. (szerk.)
5. Logisztika a Dél-Alf61don : Lektoralt tudomanyos konferenciakiadvany. Csongrad, Magyarorszag : Agro-Assistance Kft. pp. 38-50.

[2] Cukorrépa Termeszték Orszagos Szovetsége (2004) Szakmakozi Egyezmény. http://www.ctosz.hu/uploads/documents/Szak-
mak%C3%B6zi_Egvezm%C3%A9ny.pdf, Letoltve: 2022. 09. 24.

[3] Cukorrépa Termeszt6k Orszagos Szovetsége (2010) Szakmakozi Egyezmény Mddositasa. https://drive.google.com/file/d/14qOti_Lvns-
jquCALH3wDcdS8cdSTpNmS5/view?usp=sharing, Letdltve: 2022. 09. 24.

228


http://www.ctosz.hu/uploads/documents/Szakmak%C3%B6zi_Egyezm%C3%A9ny.pdf
http://www.ctosz.hu/uploads/documents/Szakmak%C3%B6zi_Egyezm%C3%A9ny.pdf
https://drive.google.com/file/d/14qQtj_LvnsjquCALH3wDcdS8cdSTpNm5/view?usp=sharing
https://drive.google.com/file/d/14qQtj_LvnsjquCALH3wDcdS8cdSTpNm5/view?usp=sharing

R\ EDUAGRI

A cross-border region where rivers
connect, not divide

o [}
0
. 1
. -
Hungary-Croatia N|/A ” =
Cross-border Co-operation Programme




	EDUAGRI_Elelmiszerlancok_menedzsmentje_A4_BORITO_B1_EN.pdf
	Page 5

	EDUAGRI_Elelmiszerlancok_menedzsmentje_A4_BORITO_B4_EN.pdf
	Page 6


